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1 . 

Arlln, Patricia Kennedy. PIAGKTIAN TASKS AS PREDICTORS OF READING AI^ 
MATH READINESS IN GRADES K-l. Journal of Educatiion al Psycho logy 73: 
712-721; Occober 1981, - 

Abstract and comments prepared for I.M.E. by THOMAS P/ CARPENTER, 
b'nlverfjitv of Wisconsin, Madison. 

1 . Purpose 

The major purpose of chu study was to investigate the relationship 
between performance on a iSeries of nine Piagetlan tasks of concrete 
operations and performance on standardized tests of reading and mathe- 
matics. A secondary purpose wa.s to identify the order of acquisition 
of the nine Piagetlan tasks. 

2. Rationale 

A number of studies have demonstrated that a significant positive 
correlation exists between individual Plagetian tasks and achievement 
in reading and mathematics. The development of concrete operations, how- 
ever, involves the acquisition of three related but distin^'' subsystems; . 
conservation, seriation, and classification. Studies that have focused 
on isolated skills provide an incomplete picture of development, and 
individual tasks may be somewhat limited in their usefulness as readiness 
measures. Consequently, none of Che earlier studies completely justify 
the use of Plagetian casks as measures of readiness. The fact that posi- 
tive correlations have been reported between individual tasks and achieve- 
ment does suggest, however, that a more complete battery of tasks chat 
takes into account the encire "structure d' ensemble" of concrete opera- 
tions may provide an appropriate measure of readiness in reading and 
mathematics. 

3. Research D e s i g n a n d P r o c e d u r e s 

One bnndri'tl ' n Inety-twn children from five schools in a large subur- 
ban school, district were individually tested on a set of nine Piagetlan 
tasks at the end of, their kindergarten year. The tasks included simple 
and double seriation, simple classification, two -and three-way classi- 
fication, class inclusion, conservation of number, and conservation of' 
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coh-tinuous and d iBcont inuou. n^.nU.y. A. the and of firs, grade, .he 
121 children regaining in .ha projac. schools ware ra.es.ed on .he sarne 
se. of .asks and were also adminis.arad .he Ma.ropoli.an Achieve.en. Tes. 
of reading .nd .a.he.a.ics achieve.an. . A modified version of .he Me.ro- 
poli.an Readiness Tes. was ad.inis.ered .o 82 of .he subjec.s as par. of 
the district's testing program. • 

4. Findines 

pTrToVmance on .he Piage.ian .asks was consis.en. wi.h .he commonly 
expec.ed order of difficul.y. The easies. .ask was simple seria.ion fol- 
lowed in order bv double seria.ion, simple classif ica.ion, number conser- 
vation, conservation of con.inuous .uan.i.y, .wo-„ay classifica.ion, con- 
;ervn.ion of discon.inuous quan.l.y, three-way classifica.ion, and class 
Inclusion. A signiflcan. number of children did devi..e, however, from 
this predic.ed sequence of acquisi.ion. 

• Most 01- tho correlations between performance on single Piagetxan 
ta.ks and achievement Ln "reading or aa^hematics were significant but 
relatively low. The highest correlations were' between the three conser- 
vations ta.ks and 'mathematics achievement. 

TO test whether performance on the complete range of concrete opera- 
tional tasks was a better predictor of achievement than performance on 
isolated tasks, separate multiple regression equations were constructed , 
Eor reading and" mathematics. When the Metropolitan Readiness Test was 
e'ntered first into the regression equations, five'-of the Piagetxan tasks 
still accounted for a significant proportion of the variance. Each of 
the three subsystems (classification, seriation, and conservation) was 
represented by one of. the predictors in each regression equation. 

5- Int^erprjBiyijn^^^^ 

Th7mo7t plausible hypothesis for the patterns of variability and 
••con..istencv found in the performance on the Piagetian tests .s: 
Chat there are two or three tiers or levels of per- 
formance across which integration and consolxdation 
of the component skills takes place but that w.thin 
f given tier, or level, individual differences xn the 
order of acquisition are the rule rather than the 
exception. (p. 720) 



8 



3 



Isdlatt'J tasks do not prnvide a v.aod moaHure of development of con- 
crete operations and performance on one i)r two tasks tells relatively 
litLlf about a child's readiness in reading or nVathemntics . However, a 
i;IiiUi's i!:eneral level of operatlviLy as reflected in performance over a 
ran»;e of c-oncrete operatiiHis tasks appears to affect sij^nificant ly a 
child's achievement in rt-ail ing and mathemdt Ics. The problem remains, 
hovcvur, to idt^ntify tlu- spci-illc cognitive demands of basic school tasks 
and iiow the 1 imi Lat ions of different levels of development affect perform- 
ance on thfc'St' L isks. 

Abstractor ' s Comments 
rhis study is ont- ol a number of studies that have consistently 
ItMtnd a pof:itivr correlation between performance on concr'StQ^ operational 
tasks and achievement in mathematics. The study is sonfewhat mo^ 'system- 
atic than ;Tiariv earlier studies in the use of a wide range of concrete^ 
operational tasks, but the use of global measures of achievement limit 
the conclusions that ci\n be drawn regarding the utility of Piagetlan 
tasks as re.idiness measures. The authtvr suggests that the next step 
should be to identifv luiw performance on specific school tasks is con- 
strained by^a child's developmental level. A number of studies have 
ex.iniined this verv question. . In general /they have found positive cor- 
relations between performance on Piagetlan tasks and performance on a 
variety of specific ma thematic s^jrrob>^m types. However, they also have 
clearlv documented that success on Piagetlan tasks is not a p repr equls I te 
rt>r success on most school mathematics Laskt,. The results of these 
-jtuUes and several parallel instructional studies strongly suggest that 
the basic question of whether Piagetlan tasks may be useful as readiness 
measures should be answered in the negative. In general, this line of 
investigation (h»es not appear particularly fruitful. For a more detailed 
review of this literature, see Hiebert and Carpenter (in press). 

References 

Hieberi, J, uul Carpenter, T. P, Piagetlan tasks as readiness measures 
In ma t hema tic .s i ri s t rue t i on : A c r i t i ca 1 r ev i e w . Educat ional S t: ndi es in 
M.ithema tics, in [iress. 
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. i^.r-ir. TriQ A POTENTIAL FOR LEARNItfG 

181-20A; May 1980. 

^r.A fr.,. T M E bv FRANCES R. CURCIO, 
Abstract and coimr>enc.^ prepared for I.M.E. by 

St. Francis College, Brooklyn. 

1. Purpose: . 
^he purpose of this study was to examine the responses of children 

in cUfeerent developmental s.ages and the strategies they used to solve 
problems requirln.; . conceptual understanding of_^ probability. 

2. Rationale 

7he luthors gave a foundation of previous research supporting the 
Ueoision-n.aking technique (i.e.. after examining two alternatives, se- 
lecting Che material more likely to yield a success) employed in thxs 
study. Although Che approach for the previous studies cited was the same, 
the result.s were contradictory. The. differences were attributed to the 
.se of problem, presenting complementary probabilities (e.g.. represented 
,y two Traction.., one less than and the pther greater than in some 
studies, and a use of problems requiring the comparison of proport ons 
in other.. Therefore, the problems constructed for this study included 

- K hi nr-v in ef Sorts to avoid similar disparities, 
different component^r probability in efforts 

3. Research De^ign^an^JProcedures : , 

The"Tt;<;y consisted of two experiments. After recognizing the 
Uy of children (ages 5-11) in Experiment 1. the researchers set up 
EX eri.ent 2 to ..amine the responses of children 4-7 years of age 
Jth experiments, the .subjects who voluntarily participated were ch ildr n 
from upper-socioeconomic families residing near the Hebrew University of^ 

O 

■ '""".Ipli^enc 1. Thirty-six children (?0 girls. 16 boys) were tested 
.wU-e OiT;;...;^ materials were used each time, presenting the ch Idren 
Lth 22 tas..s. The children played individually with two out of three of 
the following materials: 
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(a) PaJ rs of transparent plastic urns with different 
compositions of blue and yellow wooden beads in each. 

(b) Pairs of roulettes of different radii , eaGh with 
its own dist^r ibution into blue and yellow sectors. 

(c) Pairs pf spinning tops of different volumes, like- 
wise subdivided into the same two colors. (p. 184) 



The 22 tasks, in which the order of presentation varied, were divided 

into three levels of difficulty: 

[6] * Easy ' problems, in which one of the two propor- 
tions is larger than h and the other smaller than hi 
[7] ^ Medium ' problems involving comparisons of with 
a proportion other than I; [9] ' Difficult ' problems, 
in which both proportions are either larger or smaller 
than h. (p. 187) 

Prior to presenting each child' with the experimental materials, an 
introduction to the ideas of a "lottery game" and "uncertainty" werq pre- 
sented by tossing 1 die tliree times. Candy was given as a prize if the 
toss yielded the desired outcomes. Then, otie of the materials was demon- 
strated and each child selected a prize (from among four or five choices) 
he or she wanted to win. The child was told the "pay-off color" (POC) , 
yellow or blue, and had to choose between two different designs of the 
same material. The 22 tasks were presented with each type of material. 

The same procedure was followed, after a brief intermission, using a 
different material, also presenting 22 tasks. Children did not have to 
supply verbal responses and the researchers did not offer verbal reinforce- 
ment for correct choices. 

Following the lottery tasks, a short interview was conducted with 
each child. At this time, children were asked to explain their choices 
by referring to some of the tasks involved in the experiment. 

Experimen t 2.- As a result of Experiment 1, it was found that the 
roulettes "yielded the shortest sessions on the average" (p. 189), and 
there were no differences across the tnree types of materials (p. 189). 
Therefore, 25 children (15 girls, 10 boys) were individually presented 
with only roulette materials, with another dimension of probability added 
(i.e., the number ot elements of the "non--pay-of f color"). Thirty-two 
tasks were presented: TO easy, 10 medium, and 12 difficult. Also, the 
children in this experiment were instructed to close their eyes (after 
selecting one of the two roulette wheels) while the roulette dial was 
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was spinning; Similar to Experiment i. Che order of presentation of the 
casks varied. 

4. ' Findings ^ 

The results were reported by gtoup responses and by individual re- 

sponses. 

Group Results 

1 Using- Pearson's coefficient of correlation, results of using 
pairs of materials were compared. The authors concluded that the three 
materials (roulettes, tops, and beads) "could be considered to be equiva- 
lent instruments for measuring the ability to compare probabilities" 
(p. 192). 

2. The percentages of correct responses were analyzed according to 
age. In both experiments, a developmental trend was observed; i.e.. per- 

"formance seemed to improve with age. 

3. The percentages of correct responses were also analyzed according 

to task. The authors noted that 

The results • • • suggest that the number of POC ele- 
ments accounts for most of the variability in the 
children's responses. The effect of that variable 
was stronger in Experiment 2. which involved younger 
subjects . . • (p. 193) 

4. "The error of choosing the set with greater number of POC elements 
is most dominant in the younger ages" (p. 193). 

Tndivi duai Response s 

1 In general., children were not consistent in employing strategies 
CO solve the probability problems. There were a few cases where children's 
response patterns coincided with a predicted error pattern. 

2 ' Although children's performance might indicat- an intuitive un- 
derstanding of a concept, they might not have adequate verbal ability to 
express their understanding. 

3 in? authors analyzed incorrect strategies ised by children and 
presented anecdotal remarks. Some of the children's responses were beyond 
Che authors' Imagination (p. 196) , whereas others were expected (e.g.. 
selecting the material that had the greater number of POC elements or 
fewer non-POC elements). 
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(1) After examining children's responses to problems in which ratio 
and proportions remained constant (although the size and distribution of 
the POC varied), it was noted that Piaget's principle, of * conservation 
alao applies to ratio and proportion. The young children were distracted 
by the number of POCs, when other inforr.ation (regarding ratio, and propor- 
tion) should have been integrated to solve the problem. In these cases, 
comprehension of probability requires the recognition that proportion is 
invariant "with respect to expansion and cancellation" (p. 197). 

(2) Strategies employed in solving problems of probability differ 
with age; I.e., as ch'ildren grow older, they become more successful in 
selecting the set in which they are more likely to win. 

(3) Children as young as age 6 or 7 have the potential for learning 
probability. This finding differs, somewhat, from other research in which 

•concepts of prob.ability were found to be understood at ages 9 to 10. It 
was mentioned that the" differences might have been due to the age groups 
selected for the sample in the other studies, as well as a possible dif- 



ference in the socioeconomic status of the subjec ts . ~ " " 

. (4) Incorporating the use of games in classroom activities might con- 
tribute to strengthening children's intuitive understanding of probability. 
The-" use of. these games might enhance children's potential f or^^studying 
conce^>ts of probability. 

(5) Teachers should give children the opportunity to express verbally 
their conceptual understanding. Appropriat.-^ trocabulary could be developed 
as the need arises while children play games and participate in^ informal 
classroom activities. 

(.6) Children should be exposed tq "uncertainty" as early as possible 
so. that they do' not develop the misconception that "a correct choice" in- 
sures success. This misconception is common in the thinking of many chil- 
dren as well as adults. 

Abstractor's Comments 



This descriptive, qualitative research study has provided an expla- 
nation attempting to resolve some of the apparent disparities that exist 
in the results of similar studies examining children's understanding of 
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probability. DiEferent components of probability were included, not just 
camplementary probabilities, and not Just those requiring comparison of 
proportions. The three levels of task diEEiculty were clearly defined. 
Attempts were also made to design tasks so that children could not get 
the right answer for the wrong reason, typical n some o£ the 'studies 

cited. • • " 

Althouglv correlations between roulettes and beads and betveen tops 
and beads (.87 and .91. respectively) are high and can perhaps support 
using the materials Interchangeably, the correlation between tops and 
roulettea was only .62. This correlation does not fully support the m- 
terchangeability of these^mater ials . As a result, this might limit the 
link made between the results of Experiment 1 and Experiment 2. since 
Experiment 1 employed the use of the three materials (two per child), 
and- Experiment 2 employed the use'of only the roulette material. However, 
this is no reason to question the conclusions reported. 

The comments made about a "conspicuous tendency for performance to 
. improv^wi-tlV age- has to be made and inter^^ex_ed_mti _caution_because 



-this was nor a longitudinal study; i.e.. children in different develop- ^ 
mental stages were not examined over a period of time as they themselves 
developed. 

The example given of a child (Gili. 5 years 11 months) might indi- 
cate that young children are not as flexible in accommodating incom-ing in- 
formation that might be inconsistent or contrary to what they expect, 
once they set their mind to it (p. 195). Gili consistently selected the 
set with the greater number of POC elements. After selecting the correct 
set she persisted in choosing the_ same set, e^en though the POC was 
changed and she "did not seem to be disturbed by that fact" (p. 195). 

AS the authors mentioned ; the socioeconomic status of the group of 
children who were subjects of this study might oe a factor in the differ- 
ence between the results of this study and some of those cited. Children 
of upper-socioeconomic status.seem to have more intellectual stimulation 
in their home environment. 

Finally, this research report has suggested ideas for curriculum de- 
velopment. The need to consider ways of presenting concepts of probabil- 
ity to children (and adolescents) was so important that the National Council 
of Teachers of Mathematics dedicated its 1981 yearbook to T_eachin£_Statxs- 
tics a nd Probability . ^ * 
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Hannaf in, Michael .1 . KFPKCTS OF TEACHER AND STUDENT GOAL SETTING AND 
EVALUATIONS ON MATHEMA'TICS ACHIEVEMENT AND STUDENT ATTITUDES. Journal of 
Educational Research 74: 32 1-326 ;. May/June 1981. 



Abstract and comments prepared for I.M.E. by CECIL R. TRUEBLOOD, 
The Pennsylvania State University. 

1 . Purpose 

The study was conducted to investigate the effects of two types of 
student regulation and teacher regulation of instruction on student 
' achievement and attitudes. 

2 . Rationale 

Student /teacher regulation was defined as setting weekly learning 
. goals and its relationship to weekly evaluation of gbals attained. The 
goals were computation skills typically taught in grades 4-8. Goal 
attainment w^s defined as 100w,percent correct responses under mastery 
learning conditions. 



3. Research Design and Procedures 

Achievement was measured by performance on a 33-item computation 
test. Attitudes were measured using a four-item end-of-program survey 
and a discrete five-point rating scale. Classroom records were also a 
source of data cond'<^rning goal setting and related achievement. 

The 2x2 factorial design included two levels of goal setting 
(teachers vs. students) crossed with two levels of evaluation (teachers 
vs. students). Two sixth-grade classes (N = 48) were randomly assigned 
to the goal setting conditions. Within each class, students were ran- 
domly a.SwSlgned using a matched-pair technique based upon pretiest scores 
on the school's mathematics program. Students were assigned based upon 
whether each student evaluated his or her own work or^ whether the teacher 
did this evaluation. A statistical analysis indicated there were no dif- 
ferences between classes or among the treatment groups prior to the study. 

0 

4. Finding s ■=> ^. 
The authors claim that the results indicated that although teachers 
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set more learning goals for students, students who set their own goals 
attained proportionately more of them. Students did tend to evaluate 
their work more favorably than teachers and the work evaluation for 
teachers and students was higher for students who initially set their 
own goals. Students reported better goal setting ability when they set 
their own goals .han when teachers set these goals. Self-regulated goal 
setting and evaluation were significantly related to attitudes but not 
to mathematics achievement. 



5. Interpretations 

These findings tend to support those who advocate providing students 

with more control over 
performance. 



instructional goal setting and evaluation of their 



Abstractor's Comments 
I, ,s not clear whether the "N" for the statistical analyses should 
be students or classes. The author indicates "classes were randomly as- 



signea. i_c*l^--- r-— — 

test the hypotheses. In addition, the Ns provided in Table 1 indicate 
that there probably were students who did not complete the study. Based 
upon the original N. there should have been 48 students. Table 1 shows 
,5 Based upon these and the following limitations, some caution should 
be exercised in judging the results and the interpretation presented by 

the author. / i <:^ 

Since the study was conducted at only one grade level (grade 6). 
generating the findings to all other grades (especially .he primary 
grades) 'is questionable. The author does not acknowledge this limitation 
in his discussion. It should also be noted that the achievement referred 
to in the study was computation skill. Therefore, generali^ing to other 
areas of the curriculum such as problem solving does not seem warranted. 

In general, however, the study does suggest that teachers can dele- 
gate some responsibility for setting computation goals to upper grade 
students without severely affecting their achl^evement . It also suggests 
that attitude gains and a feeling of self-regulation could be a benefit 
e.om providing students with both goal setting and evaluation experiences 
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Hector, Judith H. and Frandsen, Henry. CALCULATOR ALGORITHMS FOR FRACTIONS 
WITH COMMUNITY COLLEGE STUDENTS. Journal for Research in Mathematics 
Education .12: 349-355; November 1981. 



Abstract and comments prepared for I.M.E. by SUZANNE K. DAMARIN, 
The Ohio State University. 

1. Purpose ' 
The major purpose of the study was to determine whether calculator 

algorithms offer a viable alternative to traditional computational algorithms 
for common fractions for community college students who have not previously 
mastered the algarithms. Attitudes of students using different computational 
algorithms were also compared. 
■< 

2. EUtlonale 

In an earlier study by Gaslin, it was found that ninth-grade students 
who were taught to convert common fractions to decimals and then compute, 
computed more accurately than comparable students who were taught the tradi- 
tional algorithms for computing with common fractions. 

3 . Research Design and Procedures 

Seventy-two community college students entering an arithmetic course 
were assigned to three treatment groups using scores on the Adult Basic. 
Learning Examination Level III subtest of arithmetic computation to obtain 
matched groups. Each subject was then given three pretests (common fractions 
understanding and computation subscales of the Stanford Diagnostic Arithmetic 
Scale) . All subjects were given self-paced instruction on whole numbers and 
an introduction to fractions using the Modumath maerials developed by Hecht 
and Hecht. The three groups received different instructional treatments for 
computation with common fractions as follows: " 

Tj^ - Moduma th units 

T - Modumath units with one session on calculator use and permission 

2 

to use calculators 

I T^ - Instruction on use of calculators followed by instruction on 

operations on common fractions by first converting them to decimals 

Following instruction, the three measures were readmin'istered to all^ students 

remaining in the course. Data were analyzed using multivariate analysis of 
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variance (16 subjects per treatment group), followed by a discriminant 
function analysis. 

6 

4. Findings o 

There were no differences between treatment groups, nor any interaction 
between treatment and examination. There was, however, an effect for 
examination (p - .0001); discriminant function analysis showed that this 
effect was due to changes by all treatment groups on the computation subtest 
of the SDAS. 



5. Interpretations [added by editor] t 

The significant pretest to posttest gain was an indication that in all 
thr'ee treatments students were able to learn fraction computation algorithms. 
The calculator algorithms can serve as an effective alternative instructional 
strategy where computational skill is a goal of instruction. 

Though the instructional materials stressed the noncoMnutat ivity of 
subtraction and division and the importance of the order of entering numbers 
,1„ the calculator, this aspect of calculator' algorithms is difficult for 
Students. 

Abstractor's Comments 
This study is poorly conceptualised and. therefore, adds nothing to 
our, understanding of the teaching or learning of fraction operations in 
community colleges. Even if the experimental group had far surpassed the 
other groups in posttest performance, the meaning of the results would be 
unclear. Since" the results are "no significant differences" between groups, 
we do not need to grapple with the issue of interpretations. 

A good study of this topic would need to include attention to students 
beliefs concerning "equivalence" of fractions and decimals, as well as better 
rationalization of teaching and scoring procedures. 
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Hirsch, Christian R. AN RXPLOR/\TORY STUDY OF THE EFFECTIVENESS OF A 
'DIDACTICAL SHADOW' SEI^INAR IN ABSTRACT ALGEBRA. School Science and 
Mathematics 81; 459-466; October ^.981. 



Abstract and comments prepared for I.M.E. by KENNETH A. RETZER, 
Illinois State University, Normal. . 

1 . Purpose 

The study explored the feasibility of implementing a "didactical 
shadow" seminar in abstract algebra and provided. preliminary empirical 
data regarding the efficacy of such a seminar. Effects cff the seminar 
on the understanding of concepts and principles of abstract algebra and 
understanding the algebra of real numbers by prospective secondary mathe- 
matics teachers (PSMTs) were examined, as well as the s.eminar's effects 
on student attitudes toward mathematics. 

2 . Rat iona^le 

The paucity of curriculum development and related research with 
respect to the mathematical preparation of PSMTs was cited. "Shadow" 
seminars were suggested in the Snowmass Conference (Springer, 1973). 

^ • Research Desi gn and Procedures 

The study employed a pretest-posttest control group design 
(Campbell and Stanley, 1967) contrasting test scores of a treatment 
group of nine PSMTs enrolled in a^ four-semester hour undergraduate 
abstract algebra course at Western Michigan University against a control 
group of seven PSMTs enrolled in the subsequent semester. 

Content was pretested with Algebra Inventory, Form A (Begle, 1972) 
and attitudes were tested by the Aiken-Dreger Revised Mathematics 
Attitude Scale augmented by scales measuring attitudes towards mathe- 
matics as a process and the place of mathematics in society from the 
International Study of Achievement in Mathematics (Husen, 1967) . In 
the postCest the content was assessed by Algebra . Inventory , Form B and 
Abstract Algebra Inventory, Form C (Begle, 1972) and the attitude scales 
were r eadminis t ered . Means, standard deviations, and m.?an differences 
were reported and analyzed stativ.tically . 




Materials gathered and developed by the researcher are listed in 
a table in the research report. An attempt was made to sequence the 
topics so that their temporal treatment corresponded to the use o£ the 
groups-rings-fields progression o£ the abstract algebra course. 

4. Findi ng 

"using a correlated t-test, the only significant difference found 
was in the improvement in understanding of algebra of the real number 
system In the case of the experimental group. There was also improve- 
ment in the content understanding of the control group. In no instance 
' was there a decline in the attitude scores of either group. 

NO significant differences in understanding were found between 
the experimental and control ' groups as t-tests for -independent samples 
were applied to the. means of the pretest-posttest difference scores. 
Neither was there a significant difference found between the two groups 
on the abstract algebra inventory by a t-test applied to m^an scores. 

The researcher also examined the distribution of letter grades of 
Che two groups using a chi-square test with Yates' Correlation for 
Continuity and found no differences in the proportion of subjects . 
receiving "A" grades or "A" and "B" graces. A questionnaire permitting 
open-ended answers was administered and responses were generally favor- 
able. Sample comments were quoted. • 

5. ' Int erpretations 

Xn discussing the study, the' researcher felt the most Important 
outcome was that a shadow seminar is feasible and can be reasonably 
implemented within the structure of a university secondary mathematics 
teacher education program. He concluded that the question of the effx- 
cacy of the "shadowing" concept remains open and encouraged further 
research which might include the seminar's effects on s,5eci£ic teacher 
■ variables or the ability of participants to promote pupil learning as 

dependent variables. 

The limitations of having a small number of subjects were noted. 
The fact that the si^e of the abstract algebra classes may have promoted 
. greater than usual motivation and understanding was also pointed out. 
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A sina 1 l-j;roup mot hod ai Instruction permitted students to be actively 
engaged in -proving theorems, working with examples and counterexamples, 
and formuliiting conjectures which may have added a certain concreteness' 
to this abstract algebra course. Implementation of .a shadow course was 
^alHo seen to relieve the severe time constraints on secondary mathematics 
education methods courses. 

Abstractor's Comment s 

Both secondary mathematics teachers and teacher educators should 
find Hirsch's research and development interesting because it confronts 
the question of providing the best possible content preparation of secon- 
dary mathematics teachers and the common PSMT perception of lack' of rele- 
vance of abstract algebra content to secondary mathematics, 

Scarcitv of significant results should not be regarded as discour- 
aging because those engaged in research contrasting methods frequently 
get such findings. The insignificance of differences does provide evi- 
dence to allay fears that implementation of a shadow seminar might affect 
attitudes toward mathematics negatively or contribute to a less adequate 
compreliension of the content. 

Curriculum innovators would be undaunted by the results, for they 
recognize that most curricular changes are not supported by research 
findings as to their effectiveness. One mathematics educator observed 
that two basic tasks of humans were to hold values and make decisions 
(Brown, 1982), and the content and sequencing of courses in our curricu- 
lum seem overwhelmingly to result from our values and our decisions 
rather than efficacy studies^. The existence of such shadow seminars 
at Southern Illinois University and the development of them at the 
University of Minnesota attest to interest in them in the mathematics 
education community. Mathematics educators may be as Interested in dis- 
cussing with the researcher the intricacies of getting such a course 
proposal through curricu^lum committees and discussing the content of 
thf .seminars themselves as they are in the research report. 

It would seem that an inservice teacher who could not see the sig- 
nificanco of his or her abstrcirt alg(^bra course could seek and read the 
.irticles in Hirsx^h's list of references upon whic^ the various shadow seirinar 
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sessions were based and Independently explore those connections. ■ A ^ 
teacher educator could use the same list together with copies of ma- 
terial Hlrsch has developed as suggested readings for -.current mathe- 
matics education courses or as content with which to assemble n shadow 
seminar of his or her own. 

Thus the development of the shadow course and its underlying 
sources can be of x/alue to both teachers and teacher educators, and the 
research report will enable those interested in pursuing efficacy 
studies to refine both the treatment and the dependei^t variables in- 
order to extricate solid' evidence of benefits which their sense -f 
values tells them are there and yet undetected. 
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Houlihan, Dorothy M. and Olnsburg, Herbert P. THE ADDITION METHODS OF 
FIRST- AND SECOND-GRADK CHILDRKN, Journal for Research in Mathematics 
Education 12: 9'5-r06; March 1981. 



Abstract prepared for I,M.E. by CHARLES DE FLANDRE, 
University of Quebec, Montreal, 

Comments prepared for I,M.E, by CHARLES DE FLANDRE and KAREN FUSON, 
Northwestern University. 

\ . Purpose 

The purpose of this study was to analyze the procedures used by 
first- and stacond-grade children in solving addition problems and to ex- 
tend previous work on this subject, 

2. Rationajja 

The studies pj Hebbeler (1978)^ Posner (1978), Cinsbiirg (1978), and 
Zaslnvsky Ciy/A) have shown that techniques for dealing with addition de- 
velop before the onset of schooling or without the benefit of schooling 
in non-literate cultures. These informal techniques then have effects 
on how children learn to solve addition problems. The "few studies" of 
Oroen and Parkman (1972), Suppes and Groen (1967), and Russell (1977) 
which deal with addition strategies of children in the early grades in- 
dicate that early counting strategies developed before the onset of 
schooling play an important role in determining what procedures are used 
in bch.ool and that the methods children use are not necessarily the ones 
presented through formal instruction. This study attempted to extend 
the previous .research, on early addition strategies, 

i. 

3. Rciseari'h Design and Procedures 

The subjects were 56 children, 25 first graders and 31 second 
graders, from a. parochial school in Ithaca, New York, Most of the chil- 
dren were from low- and middle-income families and they came from the 
samu two classrooms. 

The clinical interview technique was used in order to obtain detailed 
information about the strategies which the children employed to solve six 
addition problems. The problems were • presented orally to half the sub- 
jects and in writing to the other half. On only the second, fourth, and 
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sixth #oblems each W.bJ.ct was to describe the solution procedures used. 
Within each grade equal numbers of boys and girls were placed in each of 
tho oral and written conditions. ' 

The three interview "problems varied in magnitude; one contained two 
single-digit addend (S-S) problems; another, one single- and one double- 
digit addend (S-D) problem; and the third, two double-digit addend (D-D) , 
problems without regrouping. 

Children's responses to the clinical , interviews were recorded ver- 
batim and then coded into- the following categories: 
\^ojv-coun_t^i n^ Methods 

L. Direct memory (3+4 is 7). 

2. Indirect memory (5 + 7 5 + 5' + 2 ^ 10 + 2 =^ 12) . 

3. Place value (23 + 16 =^ adds 3 and 6 and adds 2 and - I. puts the 
° sums in thg appropriate columns). 

Cqunt^inj^ Mj:thods 

" ■'T. counting from 1 with concrete aids (fingers, marks on a piece 
of paper, poker chips) (2 + 3=$>1. 2.3,4.53. 
^ 5. Counting from L without concrete aids (counting out loud without 

the use of fingers or poker chips). 

• J m J. A— ^rh-ild either counts from 
6. counting on with concrete aids (6 + 4 =^ child eicner 

4 or 6) . 

Counting. on without concrefe aids. 

/'Q4-'^=i>'^ + 3+ 5=^6is memorized. 
B. Indirect memory and counting (tt + J-y^-^^ 

then counting begins from 7 to U) . 
9, indeterminate counting (child uses some kind of^ counting method 

but the coder cannot categorize it more specifically). 
10. inappropriate method (no answer, uses subtraction or changes 

number) . 

n. indeterminate (child gives an answer but cannot describe how 
she or he obtained it). 
TO determine the reliability of this categorization, an independent 
Judge was asked to categorize a randomly selected sample of the descrip- 
tions by iO children of their addition methods on the three interview 
problems. There was 95% agreement between the categorization of the in- 
terviewer and those of the independent Judge. 

Before analyzing the data in depth, the' Fisher Exact Probability 
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Test (F.E.P.T.) was u.sed to see if there were any significant differences 
between two problem sets and between the two methods of presentation; 
written and oral. 

4. Find ings - 

For the preliminary analysis the F.E.P.T. produced non-significant 
differences between each problem set relative to; a) the number of chil- 
dren answering correctly on each problem size (S-S, S~D, D-D) for both 
grades, and b) the number of children using appropriate methods on each 
problem size. B_ecause of one exception which the F . E. P .T. ' produced con- 
cerning the non-significant differences between the Oral and Written Pres- 
entation formats, the data for the two problem sets and the pre.^en tation 
formats were pooled for further analysis. 

The results of the^ sign test used for the matched data (S-S was S-D 
and S-D was D-D) indicated that in both grades problem size had a greater 
eff*ict OD the cliildren's ability to solve a problem correctly than on the 
ability to apply an appropriate method to a problem. Thus they were "able 
to apply approoriate methods to problems of larger size than they were 
experienced", but were unsucc^fessful in- their attempts. 

The data which the authors compiled in a table of distribution of 
^stratfcgies on each problem size Indicated tliat counting methods to solve . 
each oP the problems were used by first graders and that both counting 
and non-counting methods were used by second graders.^ 

5. In t e rj) r e t a t ions 

According to the authors, the results of the study coincide with 
those of other researchers: 

a) Although the method of this study was different from that of 
Croen's and Suppes (1967), it confirmed that fact that the most 
frequently used methods by first graders are counting on from the larger 
addend and counting from one starting with the first addend. 

b) Ru s soli 's '.study, (1977) with third graders and this study both 
indicate that second and thii^d graders use both counting and non-counting 
methods, and when counting is used it involves counting-on procedures. 
Apparently with Lime and instruction methods become more economical. 
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c)'second HPud.rs who used non-councing methods employed the same 
strategies of addition by place value as the third graders in Russell s 

Study. . ... 

J) the nuthors-concr with firoen and Resnick (1977) that sxnce chU- 

dren assimilate' what ' is taught inLo what they already know. dun. pUn.e 

value methods "invented strategies"; and that as problems become more 

complex they tend to create "more and more non-counting-based invented 

c) Agaio as UtU Kus.ell's study (1977). the results ol thxs study 
show that children vary their strategies according to the level of^the 

children. ' ^ . 

A particular result of this study whLch is different fro™ previous 
studies i. th./t first-grade children found the ^arger addition problems 
easier to attempt when presented orally than when presented in wrxting. 
The interpretation the authors give of this fact is that first graders 
are mare used to hearing double-digit numbers than they are to reading 
these numbers. This difference may be eliminated by the second grade 
Since the data show there were no differences between second-grade .oral 

and wriccen groui..s. 

The authors indicate^ that their data have three implications for 

uducacion: 

a) Second graders can independently apply to addition problems 
their knowledge of- place value. 

b) S-ince the results show that not all children in a class use the 
same addition methods which are either taught in class or invented by 
'.He Children, educators could attempt in class to explain how the . - 

ferent methods are related. The educator could also encourage children 
..„t different methods and then.Compare them to evaluate thexr ac- 
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curracy and efficiency. • 

e) Since children apply approa.i^<^hods^ut do not always use 
them accurately, an educator, when making evaluation, could also examine 
Che meth«d.s used rather than just measure correct responses. 

Ab^rac^or^^ CommGnt^ 
rt seems tha'. this .sTudy "was adequately designed and conducted for 
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a master's .Level tliesLs. It confirms results of previous studies on. the 
same subject well as what is probably apparent to any teacher who is 
observiant of the .Behavior of his or her children. There are some ques- 
tions, however, which need to be discussed. 

s 

The publLs bed repor t 

Should this level of study' be published in the Journal for Research 
*> * > 

In jig.^ ^^J^^ ^^^s Education ? This question is not to imply that a master* s 

level research should not be published in this journal. But since this 

study seems to have particular implications for education on a pedagogical • 

level, might not the results be best communicated to teachers in another 

journal^ «=• 

It might have been helpful to educators who would like to do a re- 
lated study to have some suggestion included in the report as to possible 

o 

further questions to investigate. ■» 

The research ^ 

a) . The authc^r's statement, "In both grades children were able to 
apply "appropriate methods of a larger size than they were experienced 
with, but were often unsuccessful in their attempts," could have been 
Illustrated with some examplg;s. What are the author's criteria fox eval- 
uating an appropriate method? If a child added on the D-D level from 
-left to right, would that procedure' be^considered inappropriate? What 

is meant by "unsuccessful in their attempts?" Was an analysis made of 
the responses of the children in the group on the 65% of first graders 
who did not use appropriate methods? 

b) The authors indicat^e that each child was given six addition prob- 
lems, but it is not clear why the six had to be 'given since only three ' 
ware to be used during the interviews. 

q) Since the present*ations were given in the written* form a + b, 
wouid there have been any significant differences between the oral pres- 
entations and tiie written form a and between the two written forms a + b 

+b •< 

and a ? The present writer has observed that in many classrooms where 

r +h ^ . , ^ 
f 

only t;he format a 4- b Is given to them^, children have difficulty with 
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\he format a berause for chem che lacer symbolizacion has no meaning 
+b 

and the first format has been learned -by a stimulus-response teaching 

approach. * 

For the D-D examples," would there be any significant differences 
if the written or oral presentations had been of the form 23+12, where 
the first, number is larger, than the second? 

d) The term "pr-dblem" may be misleading in the- context of this study. 
The stimuli given to the children are examples or exercises. If the stimu- 
lus has meaning for the child, he or she^will apply a procedure wh. .h can 
be^ recorded by the .interviewer-. But if the stimulus has no meaning for 

child, but he or she has learned a procedure and applies it correctly 
?o obtain a correct result, what significant conclusion can be drawn? 
Let us examine the case 23 + 16. Is this a problem by definition for 
the chi-d? It depends: if the child has had no experience with place 
value, what meaning can it have for him or her? The child has no existing 
sch-ema'which permi'ts him or her. to ^assfmilate the stimulus.. It therefore 
cannot be considered^a problem, i^owever , if the. child has had meaningful 
experiences with place value, if 23 and 16 have a meaning for the child, 
and xf the child has not been drilled on addition of two digit numbers. 
th%n'23 + 16 may be considered a problem for the child. 

e) If the children had not been previously given additions in class • 
of the "types (5 + 3 + A +,2) or (23 '+ lA + 12) and if these types had _ 
been used in the interview, would the "strategies used have been differ- 
ent? 

. £) Because of the complexity of the concept of place value system 
of numeration, it is questionable whether the children who made a correct 
response to 23 +^6 were actually using a place value strategy. It would 
seem that in order to verify if a child really uses this strategy the 
child would have to be ^.ble to successfully find the results to A32 527 

or to 23 • 

j46 ; _ " • 

g) It is stated in the report that the textbook for both 5rade_s pre- 
sented place value concepts, particularly as they apply to the writing of 
numerals. " In the table of data it can be noted that while 77.57. of the 
second-graders u.sed appropriate strategies for D-D. only 35% of the ■ 
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first-graders u-Hftl approprinte methods for the same level exercises. 
It would seem then that prehaps instruction had an influence on the 
results. To what degree are the appropriate strategies related to the 
instruction? The present- writer has observed that children who have de- 
veloped an understanding of the place value concept in the first grade 
(that is, children are able to describe and illustrate the meaning of 
symbols 3762- without naming the columns) develop appropriate strategies 
for adding 3762 + 4879 in the second gifad'e withou t being taught a partic- 
ular procedu re .. ; ^ 

Example of 3762 
a part^,icii Jar t^J^ 

strategy ' 7000 ^ . • * 

observed: 1500 
130 

8641 

In brief, this study confirmed findings of previous studies on the 

c 

subject, but unfortunately does not give new significant insights. 

Charles de Flandre 

Abstrac tor's^ Comments (2 ) 

This article is one of several concurrent but independent efforts 
that examined the solution procedures which young elementary school chil- 
dren use in addition and subtraction problems. These paper So are now ap- 
pearing in print, and they give'us a much more complete and richer picture 
of the capabilities which these children possess (even aside from instruc- 
tion). Some other such papers are Carpenter, Hiebert, and Moser (in the 
January 1981 issue of the Journal for Research in Mathematics Education ), 
and several papers (by Carpenter and Moser; by Steffe, Thompson, and 
Richards; by FuS~on; and, for younger children, by Gelman and Starkey) 
which will appear in the book Addition and Subtraction: A Developmental 
Perspective , edited by Romgerg , Cdrpen ter , and Moser (to be published by 
Lawrence Erlbaum Associates). All except the last paper deal with the 
count Ing-on procedure. 

The Houlihan and Ginsburg paper contributes to our knowledge in sev- 
eral ways. First, the problems given go beyond the usual limits of addi- 
tion problems taught to first graders (sums below ten) to include double- 
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digit numbers. Second, the formal teaching content which the children 
had experienced was ass°essed af least somewhat so that conclusions about 
children-s inventions could be made. Third, performance was contrasted 
when problems were given orally and in written form. Finally, specific 
solution procedures rather than mere correct or incorrectness of response 
were the main focus of interest. In general, the conclusions which the 
authors draw seem warranted by their data. These are outlined above in 
the extended abstract. 

A few minor questions might be raised about specific results' and 
interpretations of the study. Two of these concern issues about which , ' 
the interview method seemingly would have enabled some resolution. First, 
the authors propose a possible interpretation of the finding that signifi- 
cantly more first graders used correct solution procedures for the single- 
double digit problems when they were presented in oral than in written 
form. This Interpretation is that first graders have relatively more 
difficulty in recognizing double-digit numbers by reading than by lis- 
tening. If in fact this was the case, it would seem that, the interview 
method would have permitted the authors to observe the nature of any 
difficulties children had in recognizing written forms. For example, did 
children reverse the digits of the double-digit number or were they simply 
unable to verbalize the problem at all? If the latter, does this indicate 
that children's meanings of double-digit number words are first primarily 
auditory ones, and that these auditory forms of the written numerals must 
be accessed for a solution to be reached? This would seem to be a signifi- 
cant finding and could be indicated simply by the number of children in 
the written condition who in fact could not give the oral form of the two- 
digit number. 

A second issue is that a sizable number of children counted-on with- 
out objects in the single-digit. double-digit and double-digit double-digit 
conditions. How did these' children keep track of how many they were 
counting-on (they were counting-on at least 7. 13. or U for the smaller 
numbers in those problems)? -Again, thi interview method would seem to 
have permitted some indication of how these children were doing this sue- 
cessfully. 

A final minor, point is that the authors conclude in their abstract 
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and article that "In general, second grade children efficiently adjusted 
their strategies according to the magnitude of the problem's addends." 
The words "efficiently adjust" are probably too strong here. The fact' is 
that different strategies are possible for problems with addends of dif- 
ferent sizes (e.g. , one cannot use a place value solution on a single- 
digit problem and one does not memorize solution facts for double-digit 
problems) . The data thus indicate that first and secohd graders in fact 
o have these different strategies available for addends of different sizes, 
and they will use 'dif f erent strategies for different sizes. Because the 
study only assessed the first method each child used, and not all of the 
methods which that child c ou Id have used, we do not really know if each 
child used at each level the most efficient strategy available to him or 
her. Individual children in fact may not have made the most efficient 
selection of the strategies available to each. 

Karen C. Fuson 
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Karmos, Joseph S.; Scheer, Janet ; Miller . Ann; and Bardo, Harold. THE 
RELATIONSHIP OF MATH ACHIEVEMENT TO IMPULSIVITY IN MATHEMATICALLY 
DEFICIENT ELEMENTARY SCHOOL STUDENTS". School Sci ence and Mathematics 
81: 685-688; December 1981. 

■ <i 

Abstract and comments prepared for I.M.E. by THOMAS C. GIBNEY, 

The University- of Toledo. ^ ^ 

1 . Purpose 

To investigate the relationship between impulslvity and learning 
mathematics. 



2 . Rationale 

Impulsivlty involves the degree to which a student reflects on the 
validity of a hypothesis or answer to a problem that contains response 
uncertainty. Past research suggests that Impulsivlty may hinder a stu- 
dent's learning of mathematics. This study related to previous findings 
between impulsivlty and computation by Jon Englehardt and Albert Rebhun. 
Other related studies by S . B. Messer, A. Schmebel, R. M. Yando, and J. 
Kagan were surveyed in the article. 

3 . Research Design and Procedures 

Fifty-five elementary students of age 12 or less were the subjects. 
There were 25 girls and 30 boys in the study, all clients of the Southern 
Illinois University Diagnostic Mathematics Clinic, the Mathematics Learn- 
ing Clinic at Arizona State University, or the Arithmetic Center at the 
University of Marylandl * ^ 

. All Instruments were administered by a clinician on an individualized 
basis at the student^s first session at the respective clinics. Impulslvity 
was measured by the number of errors on the Matching Familiar Figures Test. 
The KeyMath Diagnostic Arithmetic Test (1976) was used to determine the 
extent of the mathematics deficiencies and yielded mathematics scores in 
the 14 different content, operations, and application areas of , the test. 

4 . Findings 

o . Moderately strong relationships were found between impulsivlty scores 
and scores for each of the 14 KeyMath areas. For seven of the content^ 
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areas, the absolute vnliie of the correlation was 0, or greater. Impul- 
sivity, therefore, accounted for at least 20% of the variability in math- 
ematics scores for one-half of the mathematics areas. The correlations 
ranged from -0.31 to -0.48 with seven scores in the .30s and seven in the 
.AOs. Of the 14 KeyMath areas investigated. Mental Computation had the 
strongest relationship with impulsivity (r = - 0.48), while multiplication 
'had the weakest relationship (r = - 0.31). 

5 . Interpretations 

Students indentified as mathematically deficient obtained moderately 
strong correlations between inpulsivity and 14 areas of mathematics. 
These correlations suggest that elementary school students who have math- 
ematics deficiencies might benefit from specific training to reduce impul- 
sivity in certain mathematics areas, particularly mental computation. 

Abstractor ' s Comments 

It is particularly important that the signs of all r*s were negative 
and that they were quite consistent in magnitude. These facts should 
have been discussed in more detail in the article. \^ 

With n = 55, it takes an r of about 0.27 for a two-taile\ test, to 
obtain significance at a = 0.05. If confidence intervals were^built for 
the r's, some would be close to spanning zero. 

Just because r = -'0.48, it does not necessarily follow that impul- 
sivity causes the variability in the mathematics scores. Correlation does 
no,t necessarily imply cause and effect. 

The researchers have compiled evidence to support the benefit of 
training elementary students to be less impulsive about computation in 
mathematics. Instruction designed to test this evidence appears 
appropriate. 
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McClinton, Sandra L/ VERBAL PROBLEM SOLVING IN YOUNG CHILDREN. Journal 
of Educational Psvcholog.y 73: 437-443; June 1981. 

Abstract and comments prepared for I.M.E. by JAMES H. VANCE. 
University of Victoria, Victoria, British Columbia. 

1 . Purp ojCi 

The purpose of the research was to study the ability of children at 
three age Uvels 'to dell with class inclusion problems presented in three 
sensory modalities: verb^al, visual, and kinesthetic. Both response accu- 
racy and correctness of reason were investigated. 

2. Rationale 

one effect of Piaget's theory of cognitive development on early child- 
hood education practice has been an emphasis on learning by doing and manip- 
ulation of materials. U'hile acknowledging that children prefer and bene- 
fit from active participation bnsed on visual and kinesthetic u^.odalities . 
the investigator questions the implication that children are not able to 
process verbally and suggests that this emphasis on these modalities may 
have "obscured the child's verbal capabilities" (p. A37) . 

-Piaget's class inclusion problems were chosen for the study because 
they can be presented visually, kinesthetically . and in a purely verbal 
form, and also because the literature suggests that the solution to these " 
problems is related to the mode of presentation. Researchers have also 
attempted to find explanations for children's incorrect responses to class 
inclusion problems. The misinterpretation hypothesis holds that children 
translate the question into a comparison the two subclasses, giving 
the larger of the subclasses as their answer. 

f' 

3. Research Desian and Procedures 

The subjects were 72 children attending five schools in middle- 
class neighborhoods- of a suburban city. There were equal numbers of 
boys and girls at each of three age levels: A-. 6- and S-year-olds. , 

Two problems were given to each ■ subject under each of three cond.- 



tions : 



'r.> The verbal p rccntjitlon. No m.t.tl.ls were »=•<!. For one 
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problem, the experimenter would say: "Let's pretend I have a box 
of shapes. In. the box is a little pile of squares. and a big 
pile of circles. In the box are there more shapes or more 

c 

circles? Wliy?" 

(b) The visual pres entation. A color photograph was shown to the 
subject. For the shape problem, the photograph showed a small 
pile of circles and a larger pile of squares. The experimenter 
would say; "These are circles and these are squares (pointing). 
Tn the picture, are there more squares or more shap,es? Why?" 

(c) The ki nesthetic presentation * For the shape problem, a box con- 
taining circles and squares (more circles) mixed together was 
placed on the table. The experimenter would say: "Here are 
some, shapes. Watch me", and sort the shapes into two piles. 
Then the experimenter would replace the shapes in the box and 
ask the child to sort them. After correcting the pile where 
necessary, the experimenter would say-: "These are circles; 

. these are squares. Are there more circles or more shapes? Why?" 

The other problem involved crayons, pencils, and things that write. 
Within each age group, subjects of each sex were randomly assigned to one 
of the six possible condition orders, and within each condition order to 
one of the two problem orders. Problem order assignments also determined 
which one of two examiners (one male and one female) was used. 

To correct for a possible tendency for subjects to repeat previous 
answers or select the last alternative, the majority subclass was reversed 
for each condition and between problems within conditions, and the order 
in which the subclass and the super ordinate class were mentioned was alter- 
nated. ThuSj if a child was given the verbal condition first and the 
visual condition isecond, the first three questions might be: "Are there 
more shapes or more circles? Are there more crayons or more things that 
write? Are there more squares or more shapes?" 

A mixed model experimental design was used. Within-subject factors 
were conditions and problems; between-subject factors were sex, age, 
examiner, and order. 
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4 . Find ings 

An analysis of variance computed Co examine response accuracy revealed 
Che following slgnlflcanC effecCs (p < .05): Condlclon (p < .025), Age X 
Order inceracClon (p < .05), and Age X Condlclon lnt;eracClon (p < .005). 

Using che^ Newman-Keuls mulclple comparison procedure on Che Chree 
condlclons means, Ic was found chaC Che subjecCs In Che verbal condlclon 
gave slgnlf icancly more correcC responses Chan Chose In eicher Che klnes- 
CheClc or Che visual condlclon. There was no slgnlflcanC difference be- 
Cween Che laccer cwo condlclons. 

An inspeccion of che Age'.X Order graph suggesCed ChaC Che 8~year-olds 
ouCper formed Che younger children In four of Che six condlclon orders. 

Table 1 (p. 440) summarizes Che resulCs of Che Age X Condlclon Incer- 
accion. The Newman-Keuls procedure IndlcaCed Chat Che 4-year-olds did 
slgnlf Icancly beCCer under Che verbal condlclon Chan under etcher Che kln- 
esCheclc (p < .001) or visual (p < .01) coi.dlclons. No slgnlflcanC condl- 
clon efface was found for Che Cwo oCher age groups. 

c 

Table 1 

Percentage of Correct Responses by Age and Condition 



Age 

(years) 


Verbal 


Visual 


KlnesthGCic 


ToCal 


4 


40 


19 


13 


24 


6 


17 


15 


8 


13 


8 


42 




44 


42 













Reasons given by subjecCs for Chelr responses were of chree Cypes: 
don'c know; reason based on a comparison beCween Che Cwo subclasses; and 
correcC reason. The "don'c knoxir" reason was given more ofCen by Che 4- 
year-olds Chan by che older^. children, and occurred more frequencly In Che 
verbal condlcloti Chan In che other Cwo condlclons. The 8-year-olds gave 
more correcC responses Chan Che 4- and 6-year-olds; Chere was no slgnlfl- . 
cane difference In Chls regard beCween Che cwo^ younger groups. 

The abillcy co supply correcC reasons for cQrrecC answers Increased 
wich age under all condlclons. The majorlCy of reasons given across grade 
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levels was of the'tvpe that Indicated children were comparing the two sub- 
classes. 

5. Interpretations 

Since the 4~year~olds performed better in the verbal condition than 
in the visual or kinesthetic conditions, support is given to the contention 
that certain problems may be made more difficult for young children by in- 
sisting on '-'visual or kinesthetic presentation. The verbal presentation 
may allow the young child to focus attention on the problem itself, with- 
out being distracted by pictures or objects. Emphasis on touch and sight 
in early childhood may place the child at a disadvantage in coping with 
verbal information. There should be equal emphasis on activities which 
involve the verbal modality without visual or concrete props. 

Abstractor ^s Comments 

This is a worthwhile and well-designed study ; the results contribute 
to the literature on both class inclusion problems and concrete-pictorial- 
verbal modes of learning. However, the investigator's interpretation of 
the data and the implications she draws for instruction are open. to debate. 
The presentation of the> data in the report allows the reader to formulate 
altetnative interpretations of the results. 

Consider again Table I. Looking only at the 4-year-old results, one 
might be led to conclude, as' did the investigator, that children can solve 
problems more easily when they are presented in a purely verbal way, and 
that one explanation tor this might be that pictures and objects are dis- 
tractions rather than helpful aids. 

My experience with young children makes it difficult for me to believe 
that 40% of the 4-year-olds could correctly assimilate the information and 
relationships in these problems (e.g., shape, little, square, big, circle, 
more) in the verbal presentation. Data supplied in another table in the 
report Increase my doubts: under the verbal condition, no correct reasons 
were given by 4-ycar-olds for correct answers, and 79% of the reasons ^ 
given by these children were of the "X don't know" type. On the otiier hand, 
4.n the visual and kinesthetic conditions, U% and 17% respectively of the 
correct answers were accompanied by correct reasons. Across conditions,' 
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the percentages of correct reasons for correct answers increases with age 
(to 35% at age 8). Across ages this ratio increases from 32% in the verbal 
condition, to 58% and 74% in the visi/al and , kinesthetic conditions. These 
figures clearly do not support the claim that the verbal modality is super- 
ior. ■ o 

Then how does one explain the 40%? First, it should be remembered 
that the subjects were not requ^' ed to "solve" the problems or supply ans- 
wers; they were -simply asked to select one of two alternatives provided 
for each question. In a normal problem-solving situation then, about 50% 
of the answers would be correct by chance. ' Class inclusion problems, how- 
ever, are cognitive development tasks and it is expected that children who 
are not at a particular stage will select the wrong alternative, not be- 
^ cause they arfe guessing, but because of the way they perceive the situa- 
tion. Now if at the verbal level the 4-year-olds could not understand 
the problem, their answers would reflect random guessing. In other words, 
perhaps the younger children didn''t comprehend enough to be misled. When 
the problems were presented with pictures and objects, the percentage of 
correct answers decreased because some of the children began to understand 
the situation well enough to misinterpret the question. The ratio of "cor- 
rect" answers for "wrong" questions is greatest in the kinesthetic and 
visual presentations, and only chance in the verbal presentation. 

The Investigator states: "For the 8-year-olds, the mode in which 
the problem was presented was not so crucial, indicating that the older 
child is not so highly influenced by distracting visual and -kinesthetic 
cues" (p. 443). An opposite explanation would be that at age 8 the child 
is developmentally more able to function at the verbal level without the 
direct aid of pictures or objects, with which he or she has had previous 
experience. 

With respect to the investigator's concern that preschoolers are not 
given sufficient opportunities to learn and solve problems' at a purely 
verbal level, it is not clear what specific changes from current practice 
might be suggested. Children are encouraged to listen (to stories and 
instructions), to imagine situations, and to speak and express their 
ideas. Activities in visual and kinesthetic settings are usually accom- 
panied by verbal directions or questions. Number and geometrical ideas 
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certainly must be ttiuglit initially with reference to objects and pictures. 



concepts and terms with which children are already familiar from previous 
experience. 

In conclusion, while the investigator's concern about the ability of 
young children to learn at a verbal level may be justified, the results 
of this study on class inclusion problems do not support the conclusion 
that verbal presentations are superior to pictoria'l and kinesthetic pres- 
entations In early childhood. 



But teachers can ask questions and pose problems at a verbal level "about 
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Nibbelink William H. COMPARISON OF VERTICAL AND HORIZONTAL FORMS FOR 
OPEN SENTENCES RELATIVE TO PERFORMANCE BY FIRST GRADERS^ SOME SUGGESTIONS. 
Scho ol Science and Mathematics 81; 613-6,19; November 1981. 

Abstract and comments ?repared for I.M.E. by DOUGLAS A. GROUWS , 
University of Missouri, Columbia. 

^, • 

1 . Purpose 

The purpose of this study was to (1) determine if first-grade pupils' 
solving performance on open sentences presented in vertical form differed 
from their perfonnance on similar sentences presented in horizontal form 
and, if so, 2) ascertain whether the differences were due to different 
perceptual skills being used in processing each form. 

2. Rat loan .L'e 

It is known that young children discriminate between figures ini- 
tially by vertically scanning for differences and then by horizontally 
scanning. The accuracy of the horizontal scanning skill develops more 
slowly than the vertical scanning skill and may thus be associated with 
reversal errors in processing horizontal form sentences. Similar errors 
.may not occur on vertical form sentences,, since the vertical scanning . 
skill develops earlier, and thus solving performance may be better on 
vertical forms than on horizontal forms. 

3 . Resea rch Design and Procedures 

The general equation a o b. - c was considered. Two operations (ad- 
dition and subtraction), two modes of presentation (vertical form and 
horizontal £orm) , and three placeholder positions (a, b, and c) were 
used CO Form L2 item types. Four items of each type were constructed^ 
using basic face combinations to generate each 48-item test. Test forms 
were balanced to insure that basic fact difficulty did not operate dif- 
ferentially within the primary factor of interest: mode of presentation. 
Thu.s Lf 8 + / = n appeared on one test, then _8 waH on a differ- 
' ' ±Ll 

n 

ont test. 

The tests wore administered to AO first graders (8 randomly selected 
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from each of Five first-grade classrooms). The five sample classrooms 
'had participated in a curriculum development project '*aimed at curbing 
children's tendencies to do--as-the-sign-says" (p. -615) when solving sen- 
tences like 3 + / / = 7^ that is, to avoid always combining the two 

given numbers using the given operation regardless of the nature of the 
open sentence. 

o ■■ 

A . F ihd tngs . ^ 
^ Pupils correctly solved significantly (p < .01) more vertical form 

sentences (74%) . than horizontal sentences (66%). Omitting straight basic 
'fact sentences, where 'there were no practical differences in perfoi. vnnce, 
7^ of the vertical form (Y) sentences were correctly solved as opposed 
to \58% of the- hoFiz'Ont-al -f^rnLjLH) sentences. 

\Tne tests were rescored, " counting as correct answers which could be 
the i^esult of either conjplete reversing or filtering and reversing" 
(p. 616). By rescoring the tests, scores'on the H sentences improved and 
there was le^s. than one percent difference in performance between H ancf V 
sentences . 

5 . Int erpretat loTio 

The form (H or V)^ did not affect performance on straight computation 
sentences, perhaps because of substantial previous work^ with such types 
of sentence.s exclusively and/or the close proximity of the numerals to 
the operation sign. ^ 

The largest differences between H and V were on sentences where the 
placeholder was In the initial position (i.e., the^,^f->'po^t ion) . These 
dif^ferences disappear when reversals are taken into account (i.e., scored 
as correc t) , thus suggesting that pupils switch from one* method of attack 
to another much more readily with H tftan V. Surprisingly , results on sen- 
tences qf type 3 (i.^-y ^ ~ ,/ / = £) showed higher scores for H than V, 

which may metin that pupils treat it as a special case. 
^ * "The horizontal form for open sentences should be avoided in grades 
oh^ and two because the perceptual skills required-' by that form are not 
wel/l established and because open sentenc^s^dt f er a poor vehicle for 
teaching such slciils" (p. 619) . Open 'sentences in, vertical fbrm, how-^ 
ever, can be both meaningful ^nd' enj oyable for younger pupils, .and 
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certainly sentences In this form can be used as enrichment for academi- 
cally talented pupils. 

Abstractor's Comments , 

This is' an interesting investigation and as such raises a number of 
issues and questions. My first comment is that it is unfortunate that 
none of the substantial literature. related to open sentences is presented 
or reviewed. In fact, a study reported at AERA in 1972 dealing with per- 
formance on V and H formats in workbooks was not even rflentioned. 

The author does take a(?count of instruction in discussing the re- 
sults of the study by pointing out that the instructional program with 
its emphasis on lowering the incidence of do-as-the-s.ign-says strategies - 
provides an advantage to"* detecting left-right reversal errors; In my 
view the nature of the instruction,' the emphasis or lack of emphasis on. 
certaiA sentence types or forms, and other instructional considerations 
can greatly affect solving iaerf ormance. The author acknowledges this to 
a limited extent when he explains the lack of differences in H and V dir- 
ect solution sentences. He seems inclined, however, to minimize the im- 
portance of instructional program in explaining H and V differences and 
relies much more on inherent characteristics of the sentences and their 
pnc^Q-ihleL link to Perceptual problems. At a minimum, it would have been 
useful to have a careful description of the instruction (the context of 
the instruction— how placeholders were introduced— was clear) so that 
readers might at least speculate on their own about instructional effects 

or bias. j 

The author does a good job of analyzing the data by scoring and re- 
scoring the data on the basis of correct answers. Further analysis or 
descriptions of incorrect responses would have been interesting. In . 
fact, an attempt to determine whether students consistently used a par- 
ticular strategy (e.g., do-as-the-sign-says) or tended to be haphazard 
would have been^^useful information. In fact, 'the study cries out for 
'some observational data or interview data to supplement the analyses of 
the test data. Perhaps, in fairness, it was not feasible to collect 
such data due to this study being but a part of a larger project. 
Clinical work does seem to be a logical extension or follow-up to this 
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.investigation. • - 

Finally, the author in my opinion jumps overboard In his final para- 
graph of suggestions, after having been particularly careful and cautious 
in all the previous discussion. I think he goes beyond the level of pru- 
dence when, based on a single study, he concludes that "horizontal form 
for open sentences should be avoided in grades one and two" (p. 619). 
This 'seems particularly blatant when one recalls that the first-grade 
pupils in this study scored 66% correct on the horizontal open sentences 
overall and 82% correct on the straight computation horizontal sentences. 
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Peterson, Penelope L. ; Janicki, Terrence C; and Swing, Susan R. 
ABILITY X TREATMENT INTERACTION EFFECTS ON CHILDREN' S, LEARNING IN LARGE- 
GROUP AND SMALL-GROUP APPROACHES . American Educational Research Journal 
18: 453-A73; Winter 4981. 

Abstract and comments prepared, for I.M.E. by BXLLIE EARL SPARKS, 
University of Wisconsin, Eau Claire. 

1 . Purpose 

This was an aptitude treatment interaction study of fourth and 
fifth graders learning geometry. Specifically, will curvilinear regres- 
sion show an interaction between treatment (small group versus large 
group) and aptitude? Also, the study investigated the effect on achieve- 
ment of matching preferred learning style with instructional approach. 

2. Rationale 

Several studies of small-group learning have found that while there 
may be no significant main effect for treatment (small group versus large 
group) ; there is an interaction between aptitude and treatment. Several 
of the researchers who have found such aptitude-treatment interactions 
have hypothesized that in small groups high-ability students give expla- 
nations and' learn from that, low-ability students receive explanations 

and learn from that, whllp middle- ahllltv studpnt-s neither give nor re- 

ceive explanations. This study was an attempt to replicate the existence 
of such, an apt itude-treatfnent interaction and to explain it through ob^ 
servation of the group process present. 

The authors had conducted a previous study in which students per- 
formed worse when taught in the approach they had initially preferred. 
Since this is contrary to common 'beli-ef , the study also sought to inves- 
tigate this finding further. 

3. Research Design and Procedures 

Ninety-three fourth and fifth graders from a single elementary 
school in Stoughton, Wisconsin, were the subjects utilized for the study. 
They were taught by two. experienced teachers, each teaching approximately 
one-fourth of the students by each of the treatment procedures. 

Prior to the treatment, each student was assessed by a mathematics 
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achievement Cest tSTRP, Mathematics Basic Concepts), an IQ measure 
(Raven's Progressive Matricc^s), a locus of control measure (Academic 
Achievement' Accountability) , and three experimenter-designed instruments 
which assessed attitude' toward mathematics, preference for learning in 
small groups, and under what procedure the student felt he or she would 
learn best. 

A stratLfled random as,signment was then made to teacher and treat- 
ment so that students were both matched and mismatched on learning:, style 
preference. Equal numbers of high-, medium- and low^ability students 
were assigned to each group. 

The two treatments were delineated in the following manner. For 
both groups the teacher spent part of each class period reviewing pre- 
vious material and introducing new material to the group as a whole. 
The content taught was a nine-day geometry unit from Developing Mathe-"^ 
maticaJ. Processes. this was followed by approximately one-half of each 
AO-minute period with the students doing workbook assignments. Those 
in the large-gr{)i!p approach worked individually, asking questions of the 
teacher as necessary. T-hose who were assigned to the small-group approach 
worked in groups of four (one high ability, two middle ability, and one 
low ability). The students were to get assistance within the group and 
only as a last resort turn to the teacher. 

f}^ ^ v;'. ti i. cm vcrrc conclLictcd c" szch cl3.ES ^s?9?? I'mpi pmpn^a— 

tion of the correct in'=^tructional process and to assess the group pro- 
cesses present. • ^ ' 

At the close of the instruction, a geometry achievement test was 
administered along with a re-administration of the attitude toward 
teaching approach scales and the attitude toward mathematics scale. 
Two weeks later a retention test (geometry content) was administered. 
^ Generalized regression analyses were then performed on the achievement, 
attitude, and retention scores. Aptitudes, teacher, treatments, and 
aptitude-treatment interaction terms were entered into the equations. 

4. Fi.ndin^s 

For both the achievement data and the retention data, the only 
significant effects were ability and the curvilinear aptitude-treatment 
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interaction for ability. This interaction showed that both high-ability- 
and low-ability children learned best in a small-group approach while , 
the teaching approach had no effect on the achievement of middle-ability 
cliildren. 

In the regression analysis of the attitude toward mathematics post- 
test data, the primary predictor tfas the attitude toward mathematics pre- 
test/locus of control factor. Ability was also a significant predictor, 
with low-ability students having more positive attitudes toward mathe- 
matics than high-ability students. 

The attitude Coward teaching approach data analysis yielded signifi- 
cant predictors of treatment, ability by treatment, and attitude/locus 
of control by treatment. 

An analysis of the data on observations of group processes showed a 
significant relationship between the number of explanations given and 
achievement. This was not significantly related to attitude. Receiving 
explanations was not significantly related to achievement or attitude. 
High-ability students gave the most explanations, low-ability next, and 
middle-ability the least. 

5 . Interpretations 

The authors, state that their findings support the existence of a 

cu L V i liiitiii r — dp L 1 tuu£ — u r £u tmcn t — interQC tion — for — ^bi 11 ty — ixi — <?iirh large . — 

group small-group studies. An underlying factor here is when students 
teach students. No confirmation could be given on whether or not one 
should match preferred learning style with teaching approach. 

Abstractor's Comments , 
The finding's of the curvilinear aptitude-treatment interaction 
raises several questions. Could the large middle group's achievement 
be affected by work to improve their self confidence so that they might 
offer more explanations? Where is the best place to "cut" high and low 
ability to find such an interaction? What would happen if the groups 
only contained high- and low-ability students? 

The authors do not really attempt to relate their study to actual 
classroom use, but rather discuss the research methodology. I feel that 
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the finding which teachers might most apply is that of the advantages 
of students teaching students. Many experienced teachers will comment 
that the first time that they really understood some item of pontent was 
when they had to teach it. They may have rec eived many explanations but 
now they had to give ah explanation. Encouraging this in the classroom 
seems fruitful. 

There may be a confounding of tlie findings of this study with the 
content. At first glance this study almost seems independent of content. 
.The .geometry Keem.s to be a vehicle. However, it would seem that the 
inquiry, discovery approach of DMP would not lend itself well .to the 
purity of the large-group approach. I think most teachers would want to 
allow on- task student discussion here. 

Slncf social relationships frequently affect group interactions, 
a third treatment in which the children pick their own group would be 
an intert'sting atldition. Other* factors would then need to be coatrolled 
.statistically. An add i t iona 1 extension would be to attempt a replica- 
tion at maybe ninth-grade level to see if low-ability students still 
offer more explanation.'; than mtxldle-abi lity students. 
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qrhoFiPld. Hilnrv L. TEA C HER EFFECTS ON COGN ITIVE AND AFFECTIVE PUPIL 
OUTCOMES IN ELEMENTARY SCHOOL MAXHEMAXiLS; TjT)UTTra-l-of- Educational 
Tsychology 73: A62-A71 ; August-1981. : 



Abstract and comments prepared . for I.M.E. by HAROLD L. SCHOEN, 
University of Iowa. 

1 . Purpose 

To determine the relationships among teachers' mathematical achieve-^ 
ment and attitudes^ and those of their students in grades 4 to 6. 

2 . Rationale 

Recent teacher effectiveness literature suggests that the promotion 
of academic .skills may not be compatible with the promotion of favorable 
student attitudes. Yet in the ' elementary mathematics teaching litera- 
ture, it is generally held, in spite of little empirical support, that 
teachers who like the subject and are good at it will be likely to pro- 
duce .students with similar attributes. Furthermore, teachers lacking in 
these two traits are likely to foster students with similar deficiencies. 
The present investigation was designed to assess the validity of each of 
these apparently conflicting arguments. 



3 . Re search Design and Procedures 

Tests measuring mathematics- achievement and attitudes toward mathe- 
matics and its teaching were administered to 251 prospective elementary 
school teachers (189 females and 62 males) from two Australian teachers' 
colleges toward the end of their final year of training. Of these 
teachers, the 56 who were assigned to classes in grades A to 6 were 
asked to administer tests of mathematics attitude and achievement to all 
their pupils toward the end of Term 1 (April) and again at the end of 
Term 3 (October). Based on the maximum number of pupils enrolled in 
the classes and on those. teachers and pupils who participated in testing 
in both April and October, data came from 1,025 children (501 girls and 
52A boys) in the classes of 50 teachers (30 female and 20 male). 

The achievement test for teachers covered a broad range of mathe- 
ma^tical concepts, and the attitude measure assessed tne T:eachel^5-Uatt^l:udes. 
\ 

\ 
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toward mathematics £ind Its tc'^iching. One student achievement test 
measured concept acquisition and the other measured computation skills. 

One-way analysis of variance and covariance were used to investi- 
gatt* the relationship between teacher variables (at 3 levels — low, medi- 
um, and high) and pupil matiiematlcs attitudes and achievement measures. 

4. Findiji^s • 

Compared with pupils of middle- and low-achie'ving teachers, the 
pupilfi of high-ach Leving teachers consistently exhibited the highest 
mathematics ach Le'vtJinenc' on both " the concepts tost and the computation 
te.s.t in April and again in October. At the same time, these pupils ex- 
hibited significantly less favorable attitudes towards mathematics tlian 
tUv pupil..^ of low- and middle-achieving teachers on all five attitude 
iiieasureH in April and ail four that were significant in October, (The 
prababiiity U>vel.s that are reported are p < .01 or less, with one .05 
level difference noted,) 

With respect to teacher attitudes toward mathematics, in comparison 
with middle- and low-attLtude teachers, high-attitude teachers had con- 
sistently higher achieving pupils on both the concepts and computation 
tests at both testing times. At the same time, these pupils had signifi 
cantly less f avoTa b^l e attitudes than the p up i 1 s"~o F^micl d 1 e- and. low- 
attitude teachers. 

With respect to the teachers' attitudes toward "mathematics teach- 
ing," there was a consistent, positive relationship between the teachers 
attitudes toward teaching mathematics and pupil mathematics achievement 
on both the mathematical concepts and computation tests at both testing 
times. The relationship between teacher attitude toward matliematics 
t teaching and pupil attitude toward mathematics was slight. 

Changes in teacher-pupil relationships between April and October 
were investigated using one-way analyses of covariance. In the main, 
the ncj.^,.! t 1 ve relationship between teacher attitude and pupil attitude 

trengthened witli time. On the other hand, the relationship between 
teacher mathematicts achievement and pupil mathematics achievement (com- 
"pTiT a t T oTO 7 wh ri -11" wn?; "'? r^i:f i caTrt - bti d ~p o si 1 1 ve -in b o t li- -A p r i 1 - a i id-- Oe t o b er-, 
revecj^ed dfrecch^n [u this analysis; that is, the relationship became 
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weaker 'over time. No other effects for teacher mathematics achievement 
or attitude on pupil mathematics attitudes and achievement evident in 
the October data were significant in the covariate analysis. 

5. tnter£retatij)ns '. 

/rhe present findings offer clear support for the commonly assumed 
positive 'aWoclation between teachers' .attitudes and achievement in 
macTfematics nnd.pupil achievement in mathematics, but Chey.dJ) not sup- ^ ^ 
port the contention that this association is achieved via pupil attitudes. 
Rother, th.-ro is support for the position that teacher behaviors *thdt 
enhance Lhe acquisition of mathema tica 1 skills may conflict with those 
that enhance the development of favorable attitudes toward the subject. 
Convc^rsvlv, these results oppose both elements of the contention that 
the promot:>ion in children of favorable attitudes toward mathematics is 
necefisary for their adequate mastery of mathematical concepts and skills- 
and that teachers who. do not themselves possess the desired attitudes 
will be unable to transmit these attitudes to their pupils. 

AbsCracCor' s CommenCs . 
.This sc.ulv is n CL'chnlcaUy sound correlational study. However, 
it sVens posslbU. to view the results in ways quite different from the 
ri-searcher's intcrprc-uation. For example, perhaps the prospective 
toa.-.hers with high scores on the achievement and attitude measures in 
this study attained more "desirable" teaching positions than did those 
who scored in the middle and low range. Since these measures, espe- 
-ciallv the achievement measure, very likely correlate positively with 
..;ener..l intelligence and SF.S, this seems like a quite plausible expec- 
tation. More "desirable" teaching positions often mean brighter, more 
critical pupils. The relationships discovered in this study could then 
be the resnlC of. these initial student differences and would, of course, 
have nothing Co do with the effect that teachers with pre-existing atti- 
tudes and achievement levels may bave on their pupils. 

Is this .scenario more or less plausible than the researcher's inter- 
preta.tlon? How seriously should we take the researcher's conclasions? 
Each lnl;ere.sted rea.ler must decide the answers to these questions for 



himself or herself. Ac lease uncil further evidence is in, chis mathe- 
matics teacher educator is not ready to try to develop teachers with 
negative attitudes toward mathematics in order to assure positive iatti- 
tudes for their pupils. 



ERIC 



51 



46 



Smead, Valerie S. and Chase, Clinton l/ STUDENT EXPECTATIONS AS THEY 
RELATE TO ACHIEVEMENT IN EIGHTH GRADE MATHEMATICS. Journal of Edaca- 
tiional Re search 75: U5-120; November/December 1981. 

Abstract and comments prepared for I.M.E. by BARBARA J. PENCE, 
San Jose State University. - 



The purpose was to document and investigate the relationship between 
student expectations for achievement in mathematics and subsequent achieve- 
ment in mathematics. Student expectations were in no way varied. or changed 
experimentally. Student expectations included the perception of the in- 
dividual's achievement and also sex-related achievement expectations. 

2. Rationale 

Studv of self-fulfilling prophecies and the pygmalion effect has 
produced a st^nlf leant body of experimental literature. Results generally 
support the relation between expectations and human performance. 

Following their review of this literature, the authors noted that 
the classroom teacher was typically the focus for the independent vari- 
able, rn stUfiles where student expectations were explored, the expecta- 
tions were artifically varied or experimentally induced. Consequently, 
the authors felt that further study related to the pygmalion effect re- 
quired exploration of the relationship between actual student expecta- 
tions and achievement. They hypothesized that, with general ability 
controlled, achievement would be directly related to the individual's 
expectations for achievement and also to the students' expectations for 
their Hfx-sroup ' s achievement in mathematics.' 

■ 3. Research Desiijn _ancl_j£.of.eclur_cs 

■The snmpiTconsTstecl of 698 eighth-grade students from three schools. 
In ^unthcrn r.uHann city. The design related responses on a question- 
naire with scores on Cwo maCliemaClcs tests. 

The queHtionnaire, developed by the experimenters and administered 
in OcLobcr', clirrted -student expectations through their responses to 
.s..ven icms. Icc-ms one and Cwo a.sked how well the students expected to 
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do and what grades they expected in the mathematics class. Three ques- 
tions explored parent and peer expectations relative to the students* 
mathematics achievement. The remaining two items asked for their sex 
and who usually did better in mathematics — boys, girls, or neither. 

Student achievement expectations were classified into two levels, 
high or low. Students who expected a grade of A or B were assigned to 
the high-level group while students with expectations for a C, D, or F 
were assigned to the low-expectation group. Sex-role stereotypes were 
assigned three values paralleling the three responses favoring same sex, 
different sex, or expecting neither sex to achieve better. 

. Performance tests included two achievement tests and one test of 
mental abLllty, The first achievement measure was the total mathe- 
maLics >;rade equ'valent obtained on the combined Mathematics Skills 
and Concept md Problems subscales of the Iowa Test of Basic Skills 
(ITBS). TliL' second criterion measure was the total score on a 30~item 
expcr imenter-t nnipi 1 ed mathematics test (ECMT) . Stahine scores on the 
cognitivt> Abilities Test (CAT) for the verbal, quantitative and non- ' 
verb.il sc*aU>s provided measures of mental ability. The ITBS and CAT 
were administered in December while the ^GCMT was administered in late 
April. 

. Findings 

Data description inrUided means and standard deviations for the 
fTBS, ECMT, tind CAT divided according to the sex of the student, achieve- 
ment expe(!tation level (high, low), and perceived sex advantage (same 
sex, {^pposiCe sex, neither). 

Till' basil' nna lysis was a Zx']x2 analysis of covariance, student 
ach Icvi'mt'nt expectation level by perceived sex advantage by sex. Each 
of the three subscales of the CAT served as covariates. Cell frequencies 
were equalized through random deletions. The ANCOVA was replicated for 
both Lfic ITHS and ECMT scores. The TTBS analysis resulted in a slgnifl- 
i- int relationship between expected achievement and achievement (p < .01). 
Data from the ECMT produced the same result at the same level of signifi- 
raniu'. No significance was found on either run between sex and achieve- 
iri{;'nt nr between percLMvud sex advantagf.\s and acirievement . 

AclditionaL tables described the -.cluevement expectations' by sex; 
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related the achieveanent expc-.tat ions to the perceived expectations of 
others; and provided a profile of sex vs. sex role expectation relation- 
ships. A survey of this descriptive data yielded interesting results, 
such as: 857 of the high-expectancy group, but only 56% of the low- 
e.xp.ctancv «r.n.p, reported similar p.er and parent expectations; those 
students with hi«h expectations aacun.nted for 69% of the sample; and 
sl«nU-lcantly more girls stated high expectations for their sex 
fp, .00 '3). 

5. fnterprt Ml ions 

Studeu expectations s Ignl f IcaJ-'t ly relate to subsequent achieve- 
ment, practically. It appears that a profitable classroom strategy 
wjuld h.. Lu b.,ihl confidence. The low-expecta^lon students should be 
helped in helu've that they will succeed. 

•Ihe l.u-k ,.1 significant relationships between sex perceptions 
.,na achieve:nent was explained by the Idea that the Individual's achieve- 
Kpectation on.. -weighed one's expectations ^or their sex group. 



mfnt: 



lUe descriptive data raised issue.s for further study. High 



achieve,.ent expectations were expressed by a large percentage of the 
students, -loes this overest Imation continue through the elementary 

grades? Alsn, why do girls hold higher expectations for themselves 
when bovs are believed to excel in eighth-grade mathematics? 

Ab s era C-^t or ' s_ Coniments 
Findings ot this studv were predictable. Indeed, the sij^nificant 
relatl.-nsnlp between self-concept Cowards achievement in mathematics 

sul.:,e.,uent actual mathematics performance has been documented. One 
„,,j,r studv which contributed to this area of knowledge was the National 
Longitudinal Study of Mathematical Ability (NI.SMA) - a large (over 
ll^.UOn' students from 1,300 .schools in 40 states), long-term (following 

(,„p„l.,tions of students up to five years) study which began 
testing In • Results from the N'i.SMA study were published In 32 ^ 

volumes md are available from ERIC. In NhSMA Report No. 20, Crosswhite 
,U..,...rib... the ..rtitude results and In Ni.SMA Report No. 27, Begle examined 
variables ..M.e.red at une t inre which predicted mathematics achievement 
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at another time. 

Correlational results from NLSMA Report No.;20 support the major 
finding of this study. In grade 8, actual self-concept correlated with 
Spring measures of computation and structure at levels of .34 and .35, 
respectively. ' Crosswhite (p. 17) summarizes the data for the total 
?5tudy by stating, "In no case is the correlation large but the consist- 
ency strongly suggests a stable, positive relationship between attitude 
and fU-hic-vement As a result , the eighth-grade data can be viewed as 
rt»prg?SontcTt iye of relationships existing across grades. The consistency 
of the rt^at Lonship is stated to be not only stable across grades but 
also across scales of achievement. Thus , 'although it is usually risky 
to collapse performance on computation and application of concepts, in 
tills r.'iSL' ihv analysis using the single combined score probably gave as 
much tnl ormat ion, as separa ^t^j^nalyses . 

Bei^le- in Critical Vari ables in Mathematics Education also supports 
the major rlnJlng ol this study in the >^J>ement that "there ,i si^- 
■tUnca-nt positive correlation between attritudes and achievement" (p. 87) 

i*ontintic>s by stating that "the relationship, however, is not as 
■"Strong as many seem to heUeve" (p. 87).^ It is interesting to note that 
in Begle's review of predictors of eighth-grade mathematics achievement, 
iittitude scales never appeared as . significant predictors eiather in the 
. casf .wh^-n only, psychological predictors were used or when both mathe- 
rnatics predictors and psychological predictors were merged. In his 
jmjrnfn,.iry, Regie states that "the best predictors of**^ mat hematics achieve- 
ment are usuariy previo'is mathematics achievement" (p. . 

Consequently, although the results are predictable, the' implica- 
t ion:J cannot be justiFLed on the basis of the findings. Significant 
^j.iHitivt' rL'I.Uions between student achievement expectations and sub- 
sii'qjfnt acnievem^ent fail to establish ^causality and certainly in no 
v.iy dvrfne a direction for the relationship. T6 illustrate, Crosswhite 
M'- ^ •) ;">:nrs that cor re J a t ions with attitude scales are essen- 

ti-allv rhe same whe*:her the achlevi^ment is obtained the Spring before 
;,'r the Spring after administration of the attitude measure. This lack, 
.n d iri'c c iona 1 catiij.i 1 i ty ,^ however, does not and cannot deny the basic 
value svsC'iin Sfipport for helping a student believe he or she can succeed 
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Work for related studies not only helps with prediction of and/ 
interpretation or-f-es^^^^^^^^ instru-...._, . 

mentation. It is indeed sad that the substantial literature in Mathe- 
matics Education on the relationship between achievement and expecta- 
tions as well as sex-refated expectations was not referenced. Cer- 
t;ainly a more detailed understanding of mathematics expectations or 
self-concepts and their relationship to achievement would be helpful. 
One contribution in this area would be a standardization of measures 
or even a collection of measures. ' It is sad when experimental data 
cnre collected and then not analyzed because of a concern over reliabil- 
ity, tt is also sad when experimenter-constructed measures are used, 
and there are no reliability statistics established on the instrument, 
this docs not t:on tribute to future workr. 

Many questions evolved as I worked through this study. Since my 
^ major concern was the lack of reference to related literature, T will 
explore only two of my questions. 

First, although the combination of achievement scales for the inves- 
. tigatlon of o>;pectation and achievement relationships made sense and 
could be defended, separation of the data into two ^scales of "computa- 
tion" and "understanding" could have thrown some light on the sex- 
, related correlations. Generally, by eighth grade, girls. excel in com- 
' putations while boys excel in the conceptual and problem-solving areas 
of mathematics. 

. S^'cond. Chose sCudenCs who reported inconsis Cp.nC achievement expec- 
tations raised several questions.. That is, further examination of those 
students who expected to receive eicher„an A or B grade and described 
their general achievement as okay or bad" or the reverse mismatch would 
be interesting.' What were they really saying? If serious, could they 
have been responding on two different level|., such as the grade predic- 
tion re-flected Che actual expectation and the evaluation of work re- 
riected -,n "ideal expectation? Were any Eollow-up conferences conducted? 
If the answers y.ere serious and ,the students were using similar refer- 
ences for their answers, were there enough such cases to do additional 
analyses? 

■ In ^utoalion. the experimental questions addresss an issue where 
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more work is needed. Documenlia t ton of relationships exisc but an under- 
standing of these relationships and ways in which to change self-concepts 
or self-expectations would be a significant contribution both theoret- 
ically .and practically. 



Bei^le, \i. C. The Prediction oF Mathematics Achievement . NLSMA Report 
Mo. 27. Stanford:' ^School Mathematics Study Group, 1972. (ERIC: 
ED OSi\ 129) 

B eg 1 e , p: . n . C r i t i. c a 1 Va r i aj2_l^es in Mathematics Education; Findings 
f r f )m ri S 1 1 r vey of tj\ e Jiinp_i r i oa^l Literature . Washington, D.C.: 
Mathematical Association of America and the National Council of 
Teachers of Mathematics, 1979. 
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qauire Barrv F. ; Cathcart, W. George.; and Worth, Joan E. EFFECT OF 
MODE OF INSTRUCTION ON PROSPECTIVE TEACHERS » ATTITUDES^ TOWARD MATHE- 
MATICS T'A^^^ ^^''^^^ Vlarch 
198 L. 

Abstract and comments prepared Cor I.M.E. by l^RRY K. SOWDER, 
Northern Illinois University. 



■ I . Purj)Ose 

The primnry focus of this 'study was an examination of the relative 
influence on preservice elementary teachers' attitudes of two class 
formats, the "conventionnl" lecture setting and a "seminar-workshop 
approach." 

2. Rationale 

Teacher attitude is usually regarded as influential in shaping stu- 
dent attitude. Tlierf is some evidence that using a laboratory approach 
has a positive effect on preservice teacher attitude. 

■3. Research Desijjn and__P_rc)£ed^^ 

Five sect ions of a .seme.ster course in elementary mathematics curric- 
ulum and instruction provided the 269 subjects, with 174 in the "conven- 
"tlonal'.' lecture treatment (three lectures a week). The other 95 students 
formed the experimental groups, tor which the instruction consisted of 
one lecture, one laboratory session, and one seminar a week. The five 
sections were taught by fi</e instructors. 

Three measure.s were given in a pre-post design: (a) ratings on 
four items relating enji^yment, wor thwhileness , and competence to teach- 
ing four major high school subject areas; (b) an item from the Dutton 
scale to measure the students' self-appraisals of their general fealings 
toward mathematics; and (c) Aiken's 1972 attitude scale (Likert, 20 
itt'ins) . 

4. Findings 

Studencs with higher attitude scores tended to rate mathematics 
more favorably on the rat i ng i Cems— (a) above. 
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With a = 0.05, the posSt test score on the Aiken sCale was statisti- 
cally superior to the pretest score only for the (grouped) experimental 
sections (55.9 to 64.8). Blocking on pretest Dutton scores into three 
levels revealed an interaction between treatment and pretest level: at 
the lowest pretest level, the lecture method was superior to the semi- 
nar approach, with the reverse holding for the middle level and with 
virtually no difference at the upper level. 

The seminar-workshop approach seemed to enhance attitudes more 
than the lecture method; this finding supports the bias of many mathe- 
matics educators. The Interaction noted above, however, suggests that 
st{i«!fnts wiLli the lowest attitude scores initially profit more from the 
lf.c'ti]re methtitl. 

Abstr actor * s Comments 
I. ike the authors, I believe that improving preservice teachers' 
attitudes coward mathematics is important. It is only marginally clear, 
however, whey they thought the dif f erence oin class format would make a 
difference. Was it that the seminar-workshop format allowed for labo- 
ratory approaches? If so, two of the four small sections could have 
been given laboratory experiences and the other two none. As the study 
was carried out, class size and class format are confounded. One might 
conclude just as well that smaller classes, not the format, improve 
attitudes more . 

The use of multiple measures of attitudes is an excellent feature 
of the Htudv, particularly in an area of measurement as "soft" as atti- 
tude measurement . It is not clear why only one, item was used from the 
D'jtton scale, nor why no correlation with the Aiken scale is reported. 

.Assignment of student to treatment was not under the experimenter's 
iciutrt)!, and tlu'V note tiie proper caveats. It was surprising that they 
did not comment on the use of five instructors. Perhaps. some degree of 
i!nift)rmity was built IntD the study; otherwise any of the results 
ctMjld bt- attributtMl to instructor effects. 
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The study does have flaws in rationale and design.' Perhaps one of 
its better uses would be as a subject for discussion in a research- 
critique course. 
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Vest, Floyd. COLLHCa-: STUDENTS' COMPREHENSION OF CONJUNCTION AND 
D IS J U NCT t ON . Journal for Resear ch in Mathematics Education 12: 
212-219; Mny 1981. '■ 



Abstract and oonments' prey)arL'd fiir T.M,E. by LARS C. JANSSON, 
University of Manitoba, 

I. Purposu 

The purpose of the study was to deternrlne tho ie^^el of college stu- 
dent.s' oorapriiienslon of conjunction and disjunction and to determine if 
invailfi Infereiu'e pattt-ras unt followed by nonnegligible proportions of 



It iias been h vpoclies i ed Chat some people incorrectly use the com- 
moh loi[\cu\ iMinnectives because they consistently apply incorrect logi- 



eollege sLudents' comprehension of implication, O'Brien (1973) observed 
that students peri ormeil ^be low the chancre levels on certain subtests, 
and he located and described incorrect inference patterns tliat were con- 
sistently t(»l lowed by 'nonnegligible' proportions of the students." 
The present sLfulv extended this research into the area of conjunction 
r^nd d i s jiau't ion using methods similar to those of O' Brien. 

K Research Design and Prticedures 

An untimed test of ]2 multiple-choice items was administered to a 
sample of 113 lirst-year college students who were nonscience majors, 
A samp 1 e it vm is given bt* 1 ow : 

CiivenJ (Mary is in Room 3 or she is in the first grade) is False, 
(riven; (Mary Is in Room i) is False. 

(1) (Marv is in the first grade) is True. 
(.'J (Marv is in the first grade) is False. 
M) he given conditions are inconsistent, 
f Ni> out' ^^l Liie above alternatives is valid. 
Tliii.-;, in tm- set u) items the truth ol" the first two premises was 



students . 



K it l<inal e 



cal rules and thijs draw incorrect conclusions. 



In a recent study of 
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varied to give th. four comb Inat ions- TT . TF, FT. FF. The example above 
wa<J coded FF. ' Each of chese pairs was labeled a "component" and each ■ 
c-ompon.nt contained four items. The same format" was used for conjunc- 
tion .and disianctlon, resulting in the 32-ltem instrument. In each of 
thfsc two subtests, only two basic simple .sentences were used. Each 
altern.uiv. 1, 2, i, ^ was a correct response for four test items in 
.aeh subtest. "Kor the test eon.st ruct ion , the order of individual 
il..m. was randomised s,d,iect to the constraint that no single correct 
alternuive response .u-eurre.d more than twice in .sequence. The same 
S.-Muence ,>t Le.-,t it.eins was presented to all students." 

1. i III! inv'-i 

.l:,„ (h,' .-.miuncLion subtest, Bb.7% of the respon.se.s to the TT com- 
ponent wen- .-rreet, but the level of' success was substantially lower 
,,,r Che ..tlur three eomponents , and "several incorrect responses were 
.-hosen n,ere .,--en Lhan expected by chance." It was hypothesized that 
"...rtain inference patterns nuv be followed consistently by significant 
proporti....s -r the students. . .^and it was specified) that an inference 
pattern is !..llowed cons i stent ly ... in a four-item component when the 

,,lcern:,tivc-response is given three or more times." For components 
[1.-., K1-. and i--l--, substantial proportions of the subjects re.s'ponded accord- 
in.: to uivaiid c.mium tion inference patterns. For example, for the FF 

e. mp .nent . "'>'). l" "f th- students eonsistently responded according to 
the Miv.Ud rule: It in the given condition, (F and 0) us false and 
nne of the si.^pl. senLences is faU^e, then the other simple sentence is 

f . Ise." 

I.-,,r the sui.test on disjunction, 70.')'-; of the respon.ses for the TF 
,„„„,,.„..„r were correct, and for the FF component 57. were correct. 
"F„r the TT and FT ,:onpenents, incorrect responses occurred more often 
than evpe.ted by chance. The actual frequencies were compared to the 
,.<„.., tel usiu.-, the nornsal approximat ion to the binomial distribution. 
"Th- niajorltv of the responses Lo the TT component Followed the invalid 
infer-tiee pattern: li (P or Q) i.s true and one of the simple state- 
...„..nts is true, -hen the other simple statement i.s true. The majority 
.,r responses to th.' FT compoftent followed the invalid pattern: If 
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(P or Q) is false and oru* tin? simple statements is true, then the 
other simple stiitement is false." [^rge proportions of students con- 
Histently followed Invalid patterns within these two components. 

. I n t u r p r t' t a t L o n s 

The majorltv of the sciidents did not comprehend conjunction and 
dis jimrc Ion well enough Co respond correctly to most of the components 
of chf subtest. Several error patterns were identified that were fre- 
([ueritlv and ('t)nsistent: ly followed by large proportions of students. 
"Two r requetit 1 V folhjWL'd error patterns lor conjunction suggest' that 
students I'ons i s t enc Iv interpret (P and Q) is false as (P is false and 
Q is false). ...From these results It is concluded that certain college 
students t'i)usi -»tenL Iv ii.se interpretations of conjunction and disjunction 
that ar»' diifrrcnil from the definitions given in logic." 

A b H.!" JJi^^^t or ' s_ _^_0[njne n ts 
rht> studv Is an ext(>ns Ion. of O'Brien's (1973) work and tlius employs 
the same type ol items. Both researchers are to be commended for tliis 
item tvpi' and its use ol a ">;iven conditions are inconsist.ent" alterna- 
tivi'. 

The si'art h for patterns oi' reasoning is a laudable goal which has 
pot.'iicial payotts for teachers, .nithough the ntimbor of such patterns 
mav turn mif to !)e ntore than just a few, and with small numbers of stu- 
dents lollovin;.', eaiii. I'his f^iiou Id be the subject of continuing investi- 
gation. 

All i te-ns in each subject employed the same f^rst two simple sen- 
tt'Hi tvi as pr^nises, with tlie truth va hiei-s varied to construct: the four 
rnmptnunts. In this format can students actually treat eacli item inde- 
pendvatlv i>r thi* prt^'eeding item.s? There is no evidence that students 
werv' inforr^-d of this i ndependiaice, de.spite otherwise goo^l explanatory 
iuifr'K t i.»n ih)Wi-vi'r, evfii it thev were tolci it, is it possible to 
attualiv ■ !rrv mil ih'' r*'astinin:; (MT eacMi item independently, or does 
t.hf t't)»;n i t ivr nyt^n'load become too ^reat? 

Despite t hr vt rv ptisitive contribution of this study, it is unfor- 
t'ltiat*' that tlM' invr ,t I ^^it nr has not provided more reference to previous 
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studies. Much more has been done Ln this area than he suggests and 
the articles are far too numerous to mention here. 

J 

Ret erence 

O'Brien, T. C. Lo>i;icaI thinking In college students. Edjiational^ Stud- 
ies in Matliema tics , 1973, 5, 71-79. 
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EJ 250 676 Watkins, Marley W.; Webb, Cynthia. Computer Assisted Instruc- 
tion with Learning Disabled Students. Educational Computer Maga - 
x.ine, vl n3, 2<f-27, September-October 1981. 

EJ 250 687 White, William F. ; And Other.s. Scaled Attitudes of College 
Freshmen Reflecting Their Competencies in Reading, Mathematics, 
and Cv)m[)t)siti5nal Practice. Perceptual and Motor Skills, v53 nl, 
l4 7-:>0, August 1981. 

EJ 2 )0 h^)^i Sadowski, Cyrii .1 . : Woodward, Helen R. Relationship Between 
Drlv. in fMimate, Perceived Respon.sibility , and Grades. Perceptual 
and Motor. Skills, v5:3 nl,'' 247-50, August 1981. 

KJ ^')n H]} Bamlt-r, Ricki S.; Betz, Nancy E. The Relationship of Sex 
■ uid S.«x Hull* to Trait and Situationally Specific Anxiety Types. 
Jouruai o[ R(.»search in Personality, vl5 n3, 312-22, September 
1*^81 . ' 

EJ 2'jf) 98) o'Mari, Deborah A. The Process '.if Reading Mathematics. 
. I ou r na i 'of Re . id in ^, vlb nl,, 22-30, October 1981. 

EJ 2jI 't69 Lt-an, Glen; Clement.s, M. A. (Ken). Spatial Ability, Visual 
Intai;erv, and Mathematical Performance. Educ ational Studies in 
Mathematics, vl2 n3, 267-99, August 1981^ ^ 

Ei 2jI '*7f) KiK tifHiann , Dietmar. Cognitive Demand of Secondary School 
.Matliema c if.s Iti*ms. Kd u c a 1 1 o na 1 S t u d i e s in Ma t ii ema t i c s ', vl2 n3 , 
JOi-16, Aiuvist, 1981 . " 

KI 'f7I Kit' ran, fiarnlyn. Ccmcept.s Associated with the Equality 

Symb(»l . F'^tiucat ional Studies in Mathematics , vl2 n3 , 317-26, 
Aiu'/ist 198] . 

E.r 251 4 72 .Matthews, Julia. An Investigation into Subtraction. Educa- 
tional Stud ies in Ma thematlc^^ vI2 n3, 327-38, August 1981. 

K.l 2)1 l\ / i IliMf] , J<thn. Personality and the Learning of Mathematics. 

Edi J c a L 1 ( J n I i S 1 1 id i e ,1 n M«U h ma t L c s , vl2 n3, 339-50, August I98l. . 

KJ 2 31 4 7 4 Me 1 1 in-Olsen , Steig. Instrumental ism as an Educational 
ilnnrt-pt . KthuMtional Studies in Mathematj.cs, vi2 n3 , 351-67 , 

A.uvi r^Hi . ■ 

EJ 2jl 47 J Hirst, K. K. I'nder^rachiate Investigations In Mathematics. 

Edtiy itltinal StuJies 'in Mathemat^^^^ vI2 n3 , 373-87, August 1981. 

KJ .'.il 'i/H R.>inli k, Pi'N-r. Some Misconceptions Concerning the Concept 

(>' VarLihli'. M,i r h»:'nia t i i i rLMcJier, v74 n6 , -iyl8-20, September 1981. 
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. EJ 251 498 Dofisey, John A. i'lw Current Status of Preservice Elementary 
Teacher-Education Programs. Ar ithmetic Teacher , v29 nl, 2A-26, 
September 1981, 

l-'J 251 736 Flodun, E.; .-i Others. Responses to Curriculum Pres- 
55ures: A Pt;} iev-Captur jn^ Study of Teacher Decisions About 
Content. Journal pf Jducatjonal^^Ps^hj^^ v73 n2 , 129-Al, 
April 1981/ " " ^ 

EJ 251.801 Sin^h, P. Productivity of Schools in Relation to Process 
'and Structure Variables of Educational Environment: A Study of 
Achi.-vement: in Geometry, Br_i,tjjj_h Journal of_ E duca^y^naj^s^^ 
,jAy, v';l n2, 197-210, June 1981, 

EJ 2H 806 \iMwr^w, J. J.; Flexer, B. K. Re-Examination of the Covar- 
iati'..n or EiL-icl Independence, Intelligence and Achievement. 
Br it i^^h_ Journal of Ediu^i^^^^^ v5 1 n2, 235-36, June 

M 2j1 Hl.-ViT, Dorothv; And Others. Mathematics: A Critical Fil- 

ter f;>r Career Choices. .Journ al of Career Education , v8 nl, 46- 
)h, St^ptL'Mber 1981. 

El 2k' hhj HelltT, Kifbv A.; Parsons, Jacquelynne Eccles. Sex Differ- 
em-rs in Teachers' Kva 1 oat ive Feedback and Students' Expectancies 
N>r Snc:cL-4s in Mathematics. Chi ld_ Development, v52 n3, 1015-19, 
Ser<r"r;iher 1981 . 

^J 2)2 "/I Hirsch, Christ Lan R. An Exploratory Study of the Effective- 
jiis-, 1 "Dida.'tical Shadow" Semincir in Abstract Algebra. 
HrluH ! s,:l..nyt and Mathe^^^^^^^^ v81 n6, 459-66, October 1981. 

M >)2 r:: Ha:u-n, Thomas P.; And Others. What Teachers Think Every 

HI*-b Scih-ol .,radwalL- Should Know About Computers. S£Ll".9i A^i-^JIC-^- 
uul Marhenatir.,, \\H\ nh , A67-72, October 1981. 

I' I >3' Hnllis r. Mathematical Concepts for Very Young Chil- 

dren. Arith7:e::i;. leeic:her, v29 n2, 24-27, October 1981. 

K: Wi.rhers, r;. tntrodiicing CAT for Developing Nations. Tech- 

rv>)..ri.Ml Horl/r.n, in Fduyaf Lon, '-^jS nl, 39-41, January 1981. 

'3' 8^'^ Pet.-r-^cHi, Archihnld. Concept Learning Project in Science 
iuA M.itht'-uitic^ of Southeast Asian Cliildren. lourjna^l^oXJcrejice 
inJ Mathe^'iatii:.^ Kdur.at^ni_ in Sooj^^^^ nl, 11-20, 

f f Hf,h Kapim, Barbara I.; Plake, Barbara S. The Effects of Se:<- 

r 'Ir Ori-ntat ion ami Cognitive Skill on Mathematics Achievement. 
K iu. It. inn.il StadieM^, v7 n2, 123-31 , 198 1. 

I . >i SrhotU'ld, Hilarv 1,. Teacher Effects on Cognitive and Affcc 

tive P'lpil uulromc., in Elementary School Mathematics, journal pj 
KdTicational Psvchohnry, v/3 n'», 462-71, August 198U 
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EJ 253 056 Jamlsun, Dean T. ; And Others. - Improving Elementary Mathe- 
matics Educatiorr in Nicnragua: An Experimental Study of the 
Impact of Textbooks and Radio on Achievement. Journ al of Educa - 
tionnj Psv^^ v73 , 556-67, August 1981. 

FJ 253 073 Arlin, Patricia Kennedy. Piagetian Tasks as Predictors of 

Rending and Math Readirics.s in Grades K~l. Jpurnal op Educational 
P.^X^*]l"A9^ y ' y7 3 n5, 712-21, October 1981. 

EJ 253 WoU , Frederic M. ; lUlxt» Sonya L. A Cross-Sectional Gross- 

Lagged Panel Analvsi.s of Mathematics Achievement and Attitudes: 
Implications fiir the Interpretation of the Direction of Predic- 
tive Validity. Kd uc aj: i ojra X and Psychological Mens u r erne n t , v41 
nJ, 829-3-V, Fall' 1981." , 

EJ 2").; Ill Fennema, ICl iijabeth ; Carpenter, Thomas P. Sex-Related Dif- 
ferences in Mathematics: Results from National Assessment. 
Ma t h ejna t i c_s^ J^I^S:] "^^4 n7, 554-59, October 1981. 

KJ 2';'f 218 Anfi;k, Constance Martin; And Others. Minorities and Mathe- 
matics: Results from the National Assessment of Educational^ 
PrDgre.s.s. Ma^Jiemat Lcs Teacher , v74 n7, 560-66, October 1981. 

EJ 23'4 289 Wilson, Bryan. Tlie Cultural Contexts of Science and Mathe- 
matics Kdncat ion: Preparation of a Bibliographic Guide. Studies 
f 11 S c i I ' n( • e l-M i u- < i tic > n , v8 , 2 7 - 4 4 , 1 9 8 1 . 

EJ 2:^4 293 rheses <nul D Lsser tat ions Submitted for Higher Degrees. 
S t nd i e s in H c i encc' Kd uc a t ioji , v8, 106-17, 1981. 

KJ l~y\ 3't6 Bi'll, Alan; and Others. Clioice of Operation in Verbal Frob- 
1 ems with De c I ma 1 Numb e r s . Ed u cat lonal S tud ies in Ma th ematics , 
vl2 Ei4, 399-'}20, November 198Y.'' 

KJ 2')/i i49 Laiicv, David F. The Indigenous Mathematics Project; An 
f h/ r V i e w . T'*f-1 uc a 1 1 o na L S^t u d i_e s_ in jja t h ema t i c s , vl2 n4, 445-53, 
November 1 98 1 . 

.. K.r 2 5:^ 331 AU^,, Sam 0, Difl iculties Facing Mathematics Teachers in 
Developing Countries - A Case Study of Nigeria. Educa_tionai 
Studies ill Ma thematic ;j, vl2 n4 , 479-89, November 198T. 

EJ 2)^ YjI Fisclibein, E. ; And. Others. Is It Po.ssible to Measure the 
Intuitive Ai:ceptance of a Mathematical Statement? FyjJCji^iiJnja 
Studies in Mathei^ntics, vl2 n4 , 491-^512, November 1981." 

KJ'.'iV , MM]., r:ar>*l J. Se>: RoK^s, Pefsonaliiy, ami latellecLual 
AM]i*-u-, in AJnN-sreriL^^. Joiynal of Youth and AdoJesrence, 
vl'JuJ, rt^-lU', A^»ri 1 IVHl. " 

KJ J. } \ i Merr'.in, lohn R. Models of the Structure of Some Rule- 

fi'»Vfrned Ma t hf'tfii t i^M I behaviors. Contemporarjj' Educational Psj/- 
. Miolnv;y, ^jh n 3 , 2 37- 'i9, ImJv 1981. ''"^ 
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siAniKM.VnCS KniTAIInM KI.SKARCll STUDIKS RKPORTED IN RESOURCES IN EDUCATION 

J.iiuiary - March 1982 

KDiU. Ul. SiuTidan, E. Marcia; Fi^Jale, Bn rbnra Cj^X ^ural Faccors 
VA<i Din_t.run.:t-s, in Rc-a^cU^^^^^^^ 15 p. MFOl./ 

PC:t ) l' ava L I ab t rom KDRS . 

TTi-itirn Classroons. )9p. MK0L/PC03 available from EDRS. _ 

' Wa^.r ;mor;.U^^ 25p. MFOl/PCOl 

i/.ii l.i''vl«- 1 rK:-! KDRS. 

':).> Suv<l.r>, M.irllva N. ihv Use ol CayciilaUivp^ ln VrerC^ 

■ Klu.:.itUHi:. .Till nl. and Kour drAnnua 1 La_CJ^.-oX-i.^^^^^^ 

1 ji>'.' mVoi'/V(,oV a'v.ii labU- f rom KDRS . 

H. ..,.) r.-nu..;...,, F.K/ .iu.th, Dl . ; And Othors. M^cha^^cs Edu^^^^ 

H....Mr..h: . rmplicai/ons l.vrd^^^^^^ I85p . MFOl available from 

i f)k... Pr tu)C ivail.ible t rom KDRS. 

r.n U v;n, riu'rvl F. ; An.I Oiher-. As_si^ssme_n c^o^ Nume ^^^^^^^ 

^ • Skills :it Nivv hnlisu-a Fcr-snnnel. 2lp. MFOl/PCOi available 

Ki) nK> V^iJ Bv., Mar-rrMll PV ; Aacl Others. Cnigarx Junj:Or Jj^^^ 

sUtlM-::ari.. Pr.M^-t .. Finaj. Repur l jy80, I30p. MFOl avaxinble 
rr.*-!! FUR:". PC ni>L available Irom fCDRS. 

ru >0»>'vr, rarth.I..-, Carolvn M.; Sns.er, John E. TIig. Uf/ec c of Jome- 

:i..nr;; in Ft-, ton; Al.^.'hVr. I7p. MFOl/PCOl available from KDRS. 

{.rlir mi Marh.,:;al Arh i evement^ in^ J^ib klc. ajK^ 
" ii:.r.' l)it;.M:vyru-e?''''l3p- MFOl/PCOl available from 

i-DRS. 

n, ./M i-N i r .^ri (.ar. 1 ,n M. ; And Dtht-rs. 'fe^^is .Iiinlor .Scj\0(^l 
■ *■ .ri* • '\ I tnr s.n -R.'port^ and Suulenf Outcomei^, l-;:<e(MU i vc 
S,,,,;;;... i,md. ^Mhrne J. ^Wp. MFO^f/PCfl available from KDRS. 

:.;) h^i^i i vrrt urn. CamlvnM.; And nthers. Tex.i^. ,Kim^rJFi^li„ Schu^^ 

' " Slu '"- KMriu-r St^lf-ReporLs and SLuAL;Lnt ilutcrom^^^^^^ 

1 .sV.'. Pr- .^ait'in;; V..l'u"i.)hship.s wiUi Sj:iiden^t_A£hievemonL . h7'i\,. 
Mj. /. r-iil ibl. :r<v; IDRS. Pf- niM availnb^t* from FDRS. 



,u ...rls.ai, Car-.^vn SI.; And Others. Tc^aK Jinlior H ijB.h Sc^i 

" " ' s^'.ii-. i..iru.-r S.-U-KciM)rls and Studenji^iliLCc^om^^^^^^^^ 

ta,^r Pi.. ..-nrhu^ RrlaVionshiVs with StmlLMij: R^itui^K of l^^c'hors 
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KD 2U7 A8H AugUn, fwirv J.; And Otiiers, The Interaction of Learner Ap- 
^.A^"A.^:g_J^^^^,_ Jnstruc'L io Treatm ent in Quadratic Inequalities . 
.. 2ip. Document not available' from EDRS. <i 

KO 207 "/bU MrCtMinell, Beverly B , \ Individua lized Bilingual Instruction 

v^^'^JlfSJS'^n.l^- ^^P' MFOl/PCOT available:^ f rom EDRS. 
? ■ • ■ ' , . . , ■ 

KO 207 799 P.-iptTt, Sfymour; And Others. Interim Report of the LOGO 

in A^l^'. .^/■^^pXUJl^,l^■^J^^^^ An Assessment and Docu - 

^^^•^P^TpS- V.^" . "J. :L^}\}:. ^^^JPP.^J^. ..^]SP1^^ hphPSA^P r y»- "Artificial In tcl- 
'■ll^ence Memo Mo.'^AgAV "\99p, MFOl /PC08 available from EDRS . 

Kl) 20/ «00 Michfner, Kdwina Rissland," U nderstanding Und erstanding Math - 

*''5_'A^^'*^- A.L^ V^'"A^-.^^ L JjA^-^ ^^^^ILCs M^n^o No. 48 8. 28p. MF0l /PC02% 
• availah4i; Ir^pm KDRS ^ 

ED 207 801 Papert, .Seymour; And Others, Final Report of the Brooklin e 
P/-*\iA^>^>.X^JjLjLLL^ Summa r y and Data Analysis. Arti - 
/ire ial^ TnLoI I Ig^ence Memo No. 545. '223p. MF01/PC09 available 
I r.im KDR.S. 

hi) 207 SiU Wact, Daniel.. Final' Report of the. Brookline LOGO Projec t, 
^ Part J n : ^'^^t/ij^^'^; oXjIl^^^ Wor k. Artificial 

' ^.^^'^.^VUA^P^'"^'^^ >^^'^nr._No^^ 22Ap'. MF0I/PC09 available from EDRS. 

KD 20/ 80 i L.iwU'i-, Robert; V;, Tl i J'j o^T^>LSS^i_v e Co ns t r u c t i on q f Mind :-' 

.^'jLU^l^^. J-^I^'^XVJ^S ^_Add U^lon „Ai:i.i;^^lci a 1 "In'tellig'enc e Memo ' • 
- ■ •^''-. '^^.^'^^ -'^^P- mVoT/PCOT available from EDRS. ' , 

■■' ' * 

l\U 2n/ H0\ f.awler, Robert W. t end ing a Powe r Fu 1 Id e a . Ag t i F i c la 1 

Lvj.eme Mt^mo^ ^^^^^^ 22p.' MFOl/PCOl available from EDRS. 

Mi sn: -Hli) loliin, Keaiietfi C . ; And Others. Patterns- of Reasoning: Prob - 
.ibilistL-: RLviriunin^^ 23p. MFOl/PCDt avai'lable from EDRS. , 

VJ 20; <>i22 r.avs.iri, Anton K. ; Wollman", Warren T, M-Space; Is. It a Con- 
stjaint rm Keasoninj^^ Ab i lity? lOp. MFOl/PCOl available fTom 
FDRS. ' 

' . . ' ■ ^ ; ^ • ' • 

■ Y.U Jf}/ H2 3 I.awscni, Atu on K. ; N'ordland, Floyd H. A JJote on the__Fa_ctor 
. ' r u i t i I r • • . > I s ' vne P i a^^t' linn Ta s kf; . ^ 1 6 p . . , MFD 1 / P C OL a Vcii 1 a b fe ^ 

5 i-Mfr; }:m<s. 

n*i 2 ,-^2 7 MrNiool , Sh i rlt-y ; LeMai.s t re , Cathrine. Problem Solving with 
C-.H N -n . 1 1 or s in K 1 fnit»^[i tarv^ Sc h_oo 1_ M athe matics : Repo r t to the " 
I't '^f/ .^ani S. horu hoard of Greater Montreal.'^ 69p. " MFoT/PCOS 
, } ibh r rof'i KDKhV 

KI) 20; H^r Parsons, laorjuelynne Kccles. Sex Stereotyping Ver sus Per- 

• » • : ve.l V 1 1 ■ u • IS t he MtHU;i_t_o r_ o f Sox Dif Fe r e n t i a t e d Ma t h ^l^a r t i c i- . 
1 1 < /I I . i H p . M I' 0 1 / P CO 2 "a va n ab" I e f r om' ED RS . 
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ED 20; 83) 'Haupt, Kclw<u-'J .J.; fU«rman-\s,LSSons , Therese M. Classlfic a-, 
IQ - Aiternativfc! Predictors of Math Per f_ormaj^ 7 p . 
MFO"! / PCO I ava i lab 1 e from EDRS . 

EI) 207 842 Fl'V, Janu^s T. Mathematiics Teachin g Today: Perspectives 

t rom Thrtie National Su/yeya. 30p. Documej>t not available from 
HURS." 

?:D 20/ 84/ HackrtU, Gail. Mathematics SeUjj_f_fi£a^^^ and the Consider- 
acion ot Math-Rc* Lit MiJ^^ir '5J A Pr^Unu.j^^^^^^ 31 p. 

m'FO I /'PCO2" <u'aYl"ab 1 V fcum EDRS . 

KD.,2f)/ ^ «'S Svenson, Tan P.; And Others. JHstance^ Un^^ 

r.-.r .>l; (;i)urse Material to/Comp_L etc'_Mathernji^^^ 23p. 
M Ft ) 1 P ( ; f ) 1 a V a i 1 ah 1 e 1 r i mi I'D R S . 

ED 207 849 Rathmel l, Kdwnro C. teju:.ji:Lj;ig j:h_ij^^ 

Word Froblc'ir.s. ,8p. MFOl /PCO T available From EQRS . ^ . 

'ED 20/ 8i'i Kr.il. uid, F.dwina L. ; Walsbrot, Sally. A j: o^ncj;j^t u aJ-_ F^^ 
work "^or Ui^n School Mathematj.cs^^ F^ijiaJ^ Rej3^^ l83p. MFOl 
a V. I i I i i > 1 r r r t )m EDRS .' ^ PC not a va i 1 a b I e f r om EDRS . 

FD 20/ 6)h .^■:ilt^l, l.vli' R.; lhnlj:'in, Brenda N. A"" Low- Inf ejL;j^nc_e^ 

tc.r or" Li'ssf.n SL r-^.U arr in MjUhema^t Ics . l7p. MFOl/PCOI avail- 
able- fr'Hr EDHS.' 
■ 0 

VM :J)H 021 H iars. Vt-nant. (;hi Idry iV s Undj^^s^t^^^^^ 

■irui I.iuir Ability t o Kirasmi wTth^ 19p^ *^MF01/PC0l 

ava i lai' If J r^^m KDKS. 

y^^ 2'/H u.^^it'rl^^^^ , Al^t-rt'C; Coats, Pamela K. <^^P^P!^.,^1.^^JLPL?SS'' 

! i . , i, 1 1 i . ■ :-; HI t i R t 1 i a h i L i t i t.; of Ma t h~C omp^l e t jo n a n^^^^ 
..:i,Mr.- '[t-t::; F. ) r-na I s .' 'l . ' VlFO'l/PCO f aVaTl^^ from EDKS. 

ja, -a-, ai, I h , Pa. Iht^ Cans LStency_j) Ti tj.e. I Eva Uia_t Ion Rjj- 

.;.iUs • ,r'r. -!uv i's^ufrt/sVl^^ MF0J/PC02 avail- 

ai^Yf - r--:: KDHS. 

r(, .^iS Miriin, ! ^ i aru- ; . hv-r t son » Carolyn M. Multilevel Anal v«c's 

. % i, j> r-st I'imt Kf laL inu.^hi'ps in Jtin U)/ High C ] ass rponis. ^'Dp. 
MK ;''PCfil availahh-. ! mm KDRS. 
^ ■ . 

F D 2 0 n J i ti i , - : r K L , S . F . ; .\ r !• I o 1 1 le r s . P e r f o r ma n c e In ^ jitej a c_y_ and 
, '.r^trt v: i ,»Ha. ^:^i>^;>, MFOl ava i lab I'e YVom EDRS , PCnotavail- 

Pi) .1 r I ■ >f , s - i r ! ■ a 'i 1 r ^ ' i I . ^ ; Vrivi ( )'t ii 1." r s . Thy_ Rji djil .^3P'^^R'L^j-.9.^. 7.S.Pj}^^^^ ' 
-i.ara'^ii r*i7-"-rJ7). 2^v);>. MFO I /PCTf "aVa'lfablG from EDRS. 

I.:) ah-; I ri.'aJ, fru.->jiu', Kd . ; And Others. Rad ui.A^LtJi^^^^ 

I / /n^;,. YmFoI /PCII avallablt^ from EDRS. 
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ED 209 0/8 I)c Avil.i, Kdwcird; And OLliers. TmprovlnR Cognition: A Multl- 
Q^^-^A^J-L^al Approa cli . Final Re port, MICA Proi ect: Multi-Cultural ■ 
A"iE£.9yM6Jl^_-_Q.^.. C ogn 1 1 i ve Ab i 1 i t ies . 239p. MFOL/PCIO available 
from EDRS. 

KD 209 080 Schwartii, Judah L. T he Role of Semantic Understanding in 
.^.^J^X^Pii Al"^* j- ^J-^} i c a t Ion J( fn v 1 s i o n Word P roblems. Final Report . 
49 p . ' MFO'l 7 PC02* a Vc'i i'j Vib iV f r om" "l^DRS '' 

ED 209 083 Schunk, Dale H. DLivelopment oF Childre n's Achievement and 
^ T.^ I'^jj'^izi"' g r L V e r b a 1 i z a t i on 7 20 p.' MFO L available from 

./ KDRS. PC not available from EDRS / : 

KD 209 08 J Pa r yn C." Ih nmj^li-ClU 1 1[ J^ticTrji i ng_ P roj ec_t . ' L 54 p . MFO 1 / PCO 7 
.jva i Icii) from FDRS. 

ED 209 088 Bergur, Raymond M. ; And Others. Mathemati cs Skill Levels 
i n N-;iyX. C Ijis H_ ' A'^ El ec tronics Sch qol s . Final Report, December 
P^i/y-Ot'c-LnTiber 1980 56V. "mFOI/PCOS available from EDRS. 

FD 209 U8V Baker, MuryJ S. ^j^jijlgj^AL ji^s Course Requirements and Per - ' 
r o r m< 1 n I' I' hyy}^y^_}:S^_ t h,^_ _Nayx'A A ^sic Electricity and Electroni cs 
Sihooi., l\H!hni.cal Re_p_ort, March 1980- December 19 80. 22p. 
MFO I /PCO I available from EDRS.' 

KD 209 OyO Baker, MervL S. >ll'^jlt^mii.CjcH .^^^^^ Requir ements and 

^'}:yy}^, Navy aVs^ "c''''laec t ronlcs s'chools . Xecji- 

'V^^ j^t'ct^^^^^^^^ igYg-Tune T, "l980 . 47 p. ' MF0L/PCO2 

available from EDKS . " ^ 

ED 209 f)91 Haker, Mervl S. ^'K^A^^iL^jcsJleq^^ pj Electronic s 

Si^ L". > • V L J ^^^^\ Y'^y): r " nm en t . Tec hm.£a]l J\epor t_r Feb ru ary_ T9 8 0 - 

Mnvember J980. 3 1 p . ' MFO L /PC02 ava i lab le > r om EDRS^ 

r 

KD liY) 09 i RU'vin-s, Keluula; And Others. Wliat Do Children Know About 
'■"^^I'l^tj ' '}\ : I'^.^L Su b L r aL- 1 Ion ? lip, MFO I / PCO 1 ^ a'va i lab 1 e f r om EDRS . 

ED 209 094 \h\m, Horaru C; And Others. Dj.F f^erence s In Mathematics 

'l^>'yemeut Bt-'tweeu Males and Females In Cradles 1-3. L9p. MFOiyi 
PCO I avu'lahle VVo'ii 1;DR's. 

l-I) 200 un ) Iravis, Bettv P. Error AnaLysisJn Solving Alg ebra Word 
ProMenis. L7p. MFO I /PCO'l ava'i labTe 'from' pfDRS . ' 

c^. \ ■ . 

E D 2 0 9 2 2 ; Ma k u r a t: , P h f 1 1 1 p A , f mp o r tji n c e^ arul _P r e s ejic_e_ o f ' Ma t h ema t j_c s 
U r . r r V i , t A r t i V i L ly • s in i* ea r li e r C en t e r s . ' "89 p". mTo T/'pCO^A" Imi i 1 - 

. ...'A^O ^j j «:2"L ['J^K^ * ' ' ' " ' ' ~ 

ED 209 2-iJ Duffv,- John A.; Thompson, Gary E. JlJlPJ.qyjji^ _Ma thjema^i_cs' 

A( h f f veni t' ii L o i" I'i 1 eme n L a r y Stud en^t s Tlirou g^li_ Yh e^ Use oY Elect ron 1 c 
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